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W%  Dependable 
*^  Spark  Plugs 


Withstand  Shocks  of  300  Sledge 
Hammer  Blows  Per  Minute 


THE  RESULTS  of  various 
exhaustive  factory  tests  im- 
posed upon  Champion  Spark 
Plugs  completely  demonstrate 
their  ability  to  endure  every  pun- 
ishment your  car's  engine  can  im- 
pose. 

The  test  illustrated  here  is 
known  as  the  "shock  test."  The 
shock,  which  the  Champion  Spark 
Plug  must  survive  without  injury, 
is  the  equivalent  to  a  weight  of 
pounds,  dropping  with  the 
rapidity  of  300  times  per  minute. 


The  qualities  that  enable  Cham- 
pion Spark  Plugs  to  successfully 
withstand  such  severe  trials  are 
largely  a  result  of  ten  years'  study 
and  experimenting  that  developed 
our  patented  gasket  construction 
and  our  Number  3450  Insulator. 

This  superior  Insulator  offers 
2i/2  times  the  resistance  to  shock 
and  vibration  compared  with  the 
best  previous  insulator.  That  is 
one  of  the  several  reasons  why 
Champion  Spark  Plugs  are  more 
durable  and  dependable  than  or- 
dinary spark  plugs. 


Champion  Spark  Plug  Company,  Toledo,  Ohio 

Chamfi.on    S£arl    Plug    Company    of    Canada.    Limited.     Windsor.  Ontario 


Champion  Aeroplane  Plug 


1 1  ;  A 


Christmas  Airplanes 

The  wings  of  Christmas  Air- 
planes are  flexible  like  those  of  a 
bird.  They  flex  vertically,  diag- 
onally and  along  the  line  of 
flight.  This  adjustment  is  auto- 
matic, perfectly  taking  care  of 
varying  wind  pressures.  These 
features  make  for  safety,  speed 
and  ease  of  control  and  are  pos- 
sessed by  no  other  type  of  plane. 

Christmas  Airplanes  do  not  suf- 
fer from  wind  shock.  Write  for 
full  information. 


1269   Broadway,    New  York  Cittj,  N.Y. 


mm 
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The  AIRCRAFT  AD- 
VERTISING AGENCY, 
INC.  aims  to  cover  the 
advertising  field  for  aero- 
nautics, including: 

DISPLAY  ADVERTIS- 
ING for  General  Adver- 
tisers on  Dirigible,  Kite, 
and  Spherical  Balloons, 
Aeroplanes,  Streamers 
from  Aircraft,  and  by  the 
dropping  of  Souvenirs  and 
Handbills  from  the  Air; 

PREPARATION  of 
COPY  and  SKETCHES 
and  the  PLACING  of  AD- 
VERTISING for  manu- 
facturers of  Aircraft,  Ac- 
cessories, and  Aviators' 
equipment  in  aircraft  and 
other  periodicals. 

AERIAL  PHOTO- 
GRAPHS  of  Cities,  Sum- 
mer Resorts,  Country 
Places,  Real  Estate  Devel- 
opments, Etc. 


RATES  ON  APPLICA- 
TION. 


Aircraft  Advertising  Agency,  Inc. 


Telephone  1556  Vanderbilt 
Cable    Address:  "Aero-Ads" 


280  Madison  Avenue 
New  York 

"AERO-ADS" 
AERO  EXPERTS 


THE  members  of  the  Aircraft  Advertising  Agency,  Inc.  are  all  ex-officers  of 
the  United  States  Army  Air  Service,  with  both  theoretical  and  practical 
knowledge  in  the  Aeronautic  Field,  assuring  expert  service  for  clients. 

GRANVILLE  A.  POLLOCK,  President  of  tfie  Aircraft  Advertising  Agency,  Inc., 
previously  to  his  release  from  the  Army  with  the  rank  of  Captain,  served  in 
the  war  from  its  beginning  and  was  a  member  of  the  famous  "Lafayette 
Escadrille."  In  addition  to  this  war  aviation  service,  Captain  Pollock  is 
by  profession  an  aeronautical  engineer. 

S.  HERBERT  MAPES,  Vice-President  of  the  Aircraft  Advertising  Agency,  Inc., 
is  another  Air  Service  Captain  who  has  recently  laid  aside  his  uniform 
after  having  served  in  important  capacities  at  various  aviation  training 
fields  in  this  country.  He  is  well  known  as  an  automobile  racer,  an  exhibitor 
of  saddle  horses  and  a  winner  of  Horse  Show  Blue  ribbons,  as  well  as  being 
a  member  of  many  prominent  clubs. 

REED  GRESHAM  LANDIS,  of  Chicago,  son  of  Judge  Kenesaw  M.  Landis, 
is  also  a  Vice-President  of  the  Aircraft  Advertising  Agency,  Inc.  Besides 
having  been  a  Major  in  the  American  Air  Service,  he  has  the  added  distinc- 
tion of  being  the  second  ranking  American  "Ace"  with  12  Air  Victories  to 
his  credit. 

WILLIAM  MENKEL,  Secretary  of  the  Aircraft  Advertising  Agency,  Inc.,  also 
served  as  a  Captain  in  the  Air  Service,  holding  various  positions  at  Wash- 
ington and  in  the  field,  including  that  of  Commanding  Officer  of  the  Aviation 
Repair  Depot  at  the  Speedway,  Indianapolis,  Ind.  Previously  to  entering  the 
service,  Captain  Menkel  was  for  more  than  15  years  associated  with  the 
American  Review  of  Reviews. 


The  Aircraft  Advertising  Agency,  Inc.  is  now  booking  the  space  for  exhibitors  at  the 
Second  Pan-American  Aeronautic  Convention  and  Exposition  at  At- 
lantic City,  N.  J.,  May  1  to  June  1,  1919,  and  also  has  charge  of  the  prep- 
aration of  the  elaborate  souvenir  Program,  advertising  rates  for  which  may  be  had 
on  application. 

The  Aircraft  Advertising  Agency,  Inc.  also  controls  advertising  space  on  Aeroplanes, 
and  kite  and  Spherical  Balloons  operating  from  the  permanent  Aviation  Field  at 
Atlantic  City,  N.  J.,  and  on  the  36,000  square  feet  of  Bill  Board  space  on  the 
fence  of  this  Aviation  Field. 
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SECOND  PAN-AMERICAN  AERONAUTIC 
CONVENTION  AND  EXHIBITION 

To  Be  Held  Under  the  Auspices  of  The  Aero  Club  of  America,  The 
Aerial  League  of  America  and  the  Pan-American  Aeronautic  Federation. 

From  Thursday,  May  1st,  1919, 
to 

June  1st,  inclusive,  ■ 
at 

Atlantic  City,  N.  J. 

Intercollegiate  Contests  Throughout  the  Summer 

CONTESTS  TO  BE  HELD  EACH  SATURDAY 

(1)  Seaplane  Contests  (general), 

(2)  Curtiss  Marine  Flying  Trophy  and  Prizes, 

(3)  Intercollegiate  Seaplane  Contests, 

(4)  Land  Aeroplane  Contests, 

(5)  Dirigible  Contests, 

(6)  Kite  Balloon  Speed  in  Ascending  and  Descending,  and  Maneuvering  Contests, 

(7)  Parachute  Competition, 

(8)  Aviette  (bicycles  and  motorcycles  with  wings)  Contests. 

EVERY  DAY  ACTIVITIES 

(1)  Exhibits  of  Aeroplanes,  Motors  and  Accessories  on  the  Steel  Pier, 

(2)  Demonstrations  and  tests  of  Seaplanes,  Land  Aeroplanes,  Motors,  Dirigibles, 
Kite  Balloons,  to  prospective  purchasers  and  representatives  of  different  gov- 
ernments, 

(3)  Aerial  Passenger  Carrying  by  seaplanes  and  dirigibles,  and  kite  balloon 
ascensions, 

(4)  Moving  pictures  and  Addresses  by  leading  authorities  on  most  important 
phases  of  aeronautics. 

(5)  Competition  for  the  Pulitzer  Trophy. 

(6)  Competition  for  the  Atlanta  Journal  Trophy. 

(7)  Competition  for  the  Curtiss  Marine  Flying  Trophy. 

The  Governments  and  Aeronautic,  Sporting,  Scientific,  Industrial  and  Civic  organisations  of 
the  United  States  and  all  the  countries  in  the  world,  excepting  Germany  and  her  allies,  are  invited 
to  send  representatives  to  attend  this  great  aeronautic  event.  On  arrival  in  the  United  States  these 
representatives  should  call  at  the  Headquarters  of  the  Convention  Committee  at  No.  297  Madison 
Avenue,  New  York  City,  to  register  and  receive  their  official  badges  and  the  official  program. 

In  the  event  that  it  is  more  convenient  for  them  to  go  directly  to  Atlantic  City  they  will  regis- 
ter at  the  offices  of  the  Convention  located  at  the  following  Atlantic  City  hotels:  Hotel  Traymore, 
Hotel  Chalfonte,  The  Breakers  Hotel,  Hotel  St.  Charles,  Hotel  Marlborough-Blenheim,  Hotel 
Chelsea,  Hotel  Alamac,  Hotel  Dennis  and  Hotel  Haddon  Hall. 

Representatives  of  the  Convention  Committee  will  be  at  the  Bureaus  of  the  Aeronautic  Con- 
vention at  the  above-named  hotels  and  will  issue  the  official  badges  which  admit  the  bearer  to  the 
Aeronautic  Hall,  as  well  as  the  Aero  Exhibition  on  the  Steel  Pier,  the  judges'  enclosure  during 
contests,  and  to  the  Aerodrome  and  seaplane  stations  where  the  aircraft  and  motors  will 
be  demonstrated. 

All  communications  until  May  1st  should  be  addressed  to  Rear  Admiral  Peary,  Chairman, 
Aeronautic  Convention,  Aero  Club  of  America,  297  Madison  Avenue,  New  York  City. 

Entries  for  the  contests  should  be  addressed  to  the  Contest  Committee,  Hotel  Chalfonte, 

Atlantic  City,  N.  J. 
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We  are  now  equipped  to  supply  AC 
Airplane  Plugs  in  any  quantity  to 
manufacturers.  The  well-known  fact 
that  AC  Aviation  Plugs  were  selected 
by  the  government  for  standard  equip- 
ment on  all  Liberty  and  Hispano-Suiza 
planes  during  the  war,  plus  the  fact 
that  most  manufacturers  of  fine  motor 
cars  have  for  years  equipped  their  cars 
with  our  plugs  is  the  best  recommen- 
dation that  we  know  of. 


Champion  Ignition  Company,  FLINT,  ^hCichigan 

U.  S.  Pat.  No.  1,135.727,  April  13,  1915,  U.  S.  Pat.  No.  1.216.139,  Feb.  13.  1917,  Other  Patents  Pending. 


These  manufacturers  use  AC  for  factory  equipment 


Acme  Trucks 
Advance-Rumely 

Tractors 
Ahrens  Fox  Fire 

Trucks 
American-La  France 
Anderson 
Apperson 
Appleton  Tractors 
Avery  Tractors 
Brockwav  Trucks 
Buffalo  Motors 
Bugatti 
Buick 
Cadillac 

J.  I.  Case  T.M.Co. 
Chalmers 
Chandler 
Chevrolet 
Chicago  Trucks 


alth 


Cole 

Commonv 
Conestoga 
Continental  Mo^r 
Crane-Simplex 
Daniels 
Davis 

Deere  Tractors 
Delco-Light 
Diamond  T  Trucks 
Diehl  Trucks 
Dodge  Brothers 
Dort 

Duesenberg  Motors 
Eagle  Tractors 
Essex 

Federal  Trucks 
F-W-D  Trucks 
Gabriel  Trucks 
Genco  Light 


G.  B.  S.  Motors 
G.M.C.  Trucks 
Gram  m -  Bern- 
stein Trucks 
Hall  Trucks 
Harvev  Trucks 
Hatfield 
Haynes 

Herschell-Spillma 
Hispano-Suiza 
Howell  Tractors 


Jumbo  Trucks 
Kissel  Kar 
Kleiber  Trucks 
Klemm  Trucks 


La  Crosse  Tractors 
Lalley-Light 
Lane  Trucks 
Liberty 

Liberty  Aircraft 

Motors 
Locomobile 
Marmon 
Master  Trucks 
Maxim  Fire  Trucks 
Maytag 

McLaughlin  (Canada) 

Menominee  Trucks 

M.dland  Trucks 

Mitchell 

Moline-Knight 

Moreland  Trucks 

Nash 

National 

Nelson 


Nelson  &  Le 
Moon  Trucks 

Netco  Trucks 

North  way 

Oakland 

Old  Reliable 
Trucks 

Oldsmobile 

Packard 

Paige 

Pan-American 
Paterson 
Patriot  Trucks 
Peerless 
Phianna 
Pierce- Arrow 
Pilot 
Premier 


Robinson  Fire 

Trucks 
Rock  Falls 
Rowe  Trucks 
Ruten  ber  Motors 
Samson  Tractors 
Sandow  Trucks 
Saxon 

Scripps-Booth 
Scripps  Morors 
Seagrave  Fire 

Trucks 
Seneca 

Signal  Trucks 
Singer 

Smith  Motor 

Wheel 
Standard  Trucks 
Stearn*-Kni£ht 


Sterling  Motors 
Sterling  Trucks 
Stewart  Trucks 
Straubel  Engines 
Stutz 


Titan  Trucks  4 
Tower  Trucks 
Universal  Trucks 
United  States 

Motor  Trucks 
Vim  Trucks 
Ward  La  France 

Trucks 
Westcott 
White 

Wilcox  Trus 
Wisconsin  Motors 
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PRECISION 
BALL  BEARINGS 

(PflTENTEP) 

With  the  high  cost  of  labor  and 
materials  everywhere  tending  to 
encourage  a  neglect  of  those  re- 
pairs and  adjustments  that  in 
normal  times  would  be  a  matter  of 
course,  quality  in  a  machine  and 
in  its  parts  stands  out  in  bold  re- 
lief— serviceability  takes  on  a  new 
value — factors  of  safety  cease  to 
be  mechanical  abstractions  and 
become  big  dollars-and-c  e  n  ts 
realities. 

Today  — airplanes,  cars,  trucks 
and  tractors  are  called  upon  for 
more  service  output  with  less  at- 
tention input,  than  ever  before. 
And  those  that  are  most  suc- 
cessfully meeting  this  extreme 
test  are — practically  without  ex- 
ception— those  having  "NORfflfl" 
equipped  ignition  apparatus  and 
lighting  generators. 

Be  SURE.     See  that  your  electrical 
apparatus  is  "NORfflfl"  equipped. 

TflE  N9RMA  CUMPHHy  OF  AMERICA 

'l79V    BROflDWflV  NEW  S/ORK, 

Ball,  Roller,  Thrust,  Combination  Bearings 
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"Forty-five  Minutes 
from  Broadway  " 

THE  web  of  speed  entangles  a  hundred 
cities  that  were  unreachable  yesterday. 
The  aeroplane  has  changed  the  meaning  of 
travel;  the  Curtiss  brings  far  places  pres- 
ently to  your  door. 

Comfort 

Dispatch  Directness 
Reliability 

Curtiss  Aeroplane  and  Motor  Corporation 

52  Vanderbilt  Avenue,  New  York 

Curtiss  Engineering  Corporation  The  Burgess  Company 

Garden  City,  Long  Islaud  Marblehead,  Mass. 
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SECOND  PAN-AMERICAN  AERONAUTIC  CONVENTION 
DISCUSSES  AERONAUTIC  PROBLEMS 
OF  GREAT  IMPORTANCE 


Meetings  and  Field  Events  Well  Attended 


VISITORS  from  all  sections  of  the  United  States  and 
from  twenty  other  nations  have  been  present  at  the  meet- 
ings, field  events  and  contests  of  the  Second  Pan-Ameri- 
can Aeronautic  Exposition  at  Atlantic  City  during  the  past 
week,  notwithstanding  the  somewhat  adverse  weather  con- 
ditions. 

R-34  to  Make  Atlantic  Trip 

Official  word  that  the  R-34,  one  of  the  new  type  British 
dirigibles,  is  slated  to  make  a  trans-Atlantic  dash  within  the 
next  three  weeks,  was  given  at  the  "inside"  dedication  of  the 
Atlantic  City  Air  Port — a  luncheon  given  in  honor  of  Brig.- 
Gen.  L.  E.  O.  Charlton,  British  Air  Attache,  and  the  first 
officer  in  the  world  to  be  appointed  to  such  a  post. 

The  luncheon,  held  in  the  submarine  grill  of  the  Hotel 
Traymore  was  notable  for  the  representative  aerial  experts 
of  many  nations  who  were  at  the  table  as  well  as  the  message 
of  Gen.  Charlton  that  the  Atlantic  City  Air  Port  was  the 
probable  destination  of  the  British  dirigible  now  undergoing 
final  tuning  up  for  the  big  hop  to  American  shores. 

"It  is  intended  to  send  a  dirigible  across  to  this  coast  this 
month  or,  if  some  unforeseen  holdup  occurs,  as  early  as  pos- 
sible next  month,"  Gen.  Charlton  said.  "As  to  the  actual 
terminus,  I  have  strong  hopes  it  will  be  Atlantic  City,  although 
I  have  not  received  any  official  notification  of  the  landing 
place  so  far." 

It  is  believed,  however,  that  the  world's  first  air  port  will 
receive  the  honor  because  of  the  strong  invitation  that  has 
been  sent  to  the  British  Air  Ministry  and  by  reason  of  the 
cordial  relations  early  established  by  the  General  with  the 
officials  of  the  Aero  Club  of  America,  the  Aerial  League, 
the  Pan-American  Aeronautic  Federation.  In  the  course 
of  his  speech  Gen.  Charlton  said : 

"I  might  prognosticate  that  the  era  of  aerial  trans-Atlantic 
bridge  building  is  today  having  its  foundations  laid.  Here- 
tofore the  oceans  have  been  the  sole  connecting  link  between 
the  Americas  and  Europe  but  the  time  when  the  air  will  unite 
them  is  now  very  near. 

"I  have  visited  your  great  air  port  here  and  been  im- 
pressed with  its  wonderful  facilities  and  possibilities.  Atlantic 
City  is  a  happy  augury.  Its  cosmopolitan  roster  of  visitors 
assures  wide  dissemination  of  the  aerial  developments  that 
are  bound  to  be  an  integral  part  of  the  resort's  life  in  the 
future  through  the  splendid  courage  and  confidence  of  the 
men  responsible  for  the  creation  of  this  port. 

"Aviation  is  the  new  child  of  civilization.  The  steam 
engines  and  all  the  rest — the  means  of  transportation  to  which 
we  have  been  long  accustomed — are  its  elder  brother.  In  the 
short  span  of  time  covered  by  the  period  of  the  war  we 
have  jumped  from  the  activities  of  that  elder  brother  until 
now  fighting  in  the  air  is  the  rule  rather  than  the  exception; 


parachutes  have  been  tested  and  found  to  be  in  fact  the  life 
preservers  of  the  air,  adding  to  the  safety  of  air  travel  and 
giving  the  general  public  the  confidence  in  the  greatest  crea- 
tion of  mankind;  night  flying  is  something  common  now — 
the  infant  new-born  when  the  armistice  was  signed  has  now 
reached  the  age  of  reason,  adolescence  and  maturity  are  of 
the  near  future." 

President  Alan  R.  Hawley,  who  presided  at  the  dinner  which 
was  substituted  for  the  outside  ceremonies  in  the  dedication 
of  the  big  air  port  when  inclement  weather  interfered,  re- 
ferred to  the  fact  that  Atlantic  City  was  the  base  of  the  first 
effort  at  a  trans-Atlantic  aerial  dash  by  dirigible  back  in  1911 
when  Walter  Wellman,  the  explorer,  made  a  start  from  the 
inlet  here  in  a  "blimp"  only  to  bump  into  storms  at  sea  that 
swept  the  aerial  leviathan  down  the  coast  where  the  crew 
was  finally  rescued  from  the  peril  of  the  elements  and  of  the 
second  effort  a  year  later  when  Melvin  Vanamin,  who  was 
chief  engineer  for  Wellman,  met  with  disaster  while  testing 
out  finally  over  the  inlet  for  the  voyage  overseas. 

International  notables  who  were  introduced  at  Dedication 
Dinner  at  the  Traymore  included :  Mr.  Alan  R.  Hawley,  presi- 
dent of  the  Aero  Club  of  America,  Brig.-Gen.  L.  E.  O.  Charl- 
ton, C.B.,  C.M.G.,  D.S.O.,  and  Legion  of  Honor,  General 
Collardet,  French  High  Commission,  Colonel  T.  E.  Gilmore, 
O.B.E.,  Assistant  British  Attache,  Captain  Pierre  Edgarde  Bos, 
French  High  Commission,  Captain  Dibovsky,  Russian  Navy 
Aviation  Service,  A.  Touchkoff,  Commander,  Russian  Navy 
Aviation  Service,  Captain  Harold  Sylwan,  Military  Attache 
Swedish  Legation,  Captain  Stellan  Elliott,  Royal  Swedish 
Commission,  Lieutenant  Santiago  Campuzano,  Cuban  Air 
Service,  Captain  C.  L.  Berriso,  Military  Attache,  Uruguayan 
Legation,  Honorable  Harry  Bacharach,  Mayor  of  Atlantic 
City,  Mr.  Albert  T.  Bell,  president  Aero  Club  of  Atlantic 
City,  Mr.  Henry  Woodhouse,  vice-president  Aerial  League 
of  America,  Major  Reed  G.  Landis,  second  ranking  American 
Ace,  Rear-Admiral  Bradley  A.  Fiske,  U.  S.  N.,  Captain  Robert 
A.  Bartlett,  Captain  Granville  A.  Pollock,  Lieutenant  Marion 
Sulzberger,  Lieutenant  (j.  g.)  C.  H.  Payne,  U.  S.  N.,  Lieu- 
tenant G.  W.  Shaw,  U.  S.  N.,  Mr.  Edward  Stinson,  Mr.  Earl 
L.  Ovington,  Ensign  A.  A.  Beckwith,  Mr.  Samuel  P.  Leeds, 
chairman  Atlantic  City  Chamber  of  Commerce,  Captain  Hugh 
L.  Willoughby,  Mr.  Augustus  Post,  secretary  Aerial  League 
of  America.  Mr.  W.  W.  Young,  Mr.  Charles  E.  White,  Mr. 
George  F.  Kerr,  Mr.  Walter  Buzey,  Mr.  Daniel  S.  White, 
Mr.  Hubert  Somers,  Mr.  Harry  B.  Cook,  Mr.  C.  A.  Clausson, 
Mrs.  May  Brown-Dietrich,  Mrs.  Robertson,  Mrs.  Brown  J. 
White,  Mrs.  D.  F.  White,  Mrs.  Emery  Marvel,  Mrs.  V.  T. 
Middleton,  Mrs.  Harry  B.  Cook,  Mrs.  Hubert  Somers,  Mrs. 
J.  H.  Lippincott,  Mrs.  John  R.  Schermerhorn,  Mrs.  Wm.  H. 
Peters,  Mrs.  A.  S.  Abell,  Mr.  A.  S.  Abell,  3d,  Mr.  George 
Wm.  Abell,  Miss  Mabel  Abell,  Miss  Anna  Abell,  Miss  May 
Abell. 
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Establishment  of  Engineering  Experiment  Stations  Advocated 

Establishment  of  engineering  experiment  stations  in  each 
state  and  territory  of  the  country  to  do  for  engineering,  in- 
dustry and  science  what  the  agricultural  experiment  stations 
have  been  doing  for  agriculture  and  the  farmers  during  the 
past  thirty  years,  was  advocated  at  a  meeting  on  the  Steel 
Pier  by  P.  V.  Stephens,  of  New  York,  consulting  engineer 
for  the  Georgia  School  of  Technology. 

Mr.  Stephens,  who  is  the  author  of  what  is  to  be  known  as 
the  Smith-Howard  bill  that  will  be  introduced  and  pushed 
in  the  special  session  of  Congress,  covering  the  subject,  de- 
clared that  such  a  mobilization  of  the  nation's  resources  and 
the  training  of  research  men  would  have  frightened  Germany 
off  from  any  acts  that  would  have  brought  America  into  the 
war. 

"The  university  and  technical  school  has  and  always  will 
be  the  chief  source  of  all  new  scientific  truths  and  men  trained 
in  the  science  of  engineering.  The  sooner  the  courses  of  avia- 
tion are  in  the  colleges  the  quicker  we  will  see  aeronautics 
take  its  true  place  in  the  civic  and  industrial  life  of  the  na- 
tion. A  chain  of  experiment  stations  of  an  engineering  and 
industrial  character  in  every  state,  with  each  commonwealth 
probing  into  its  own  peculiar  resources  and  the  central  control 
located  in  one  of  the  departments  at  Washington,  with  both 
the  state  and  Federal  Government  financing  the  stations,  would 
so  mobilize  the  nation's  industries  that  America's  position 
as  the  world's  leading  nation  would  be  permanently  estab- 
lished. 

"Our  agricultural  industry  was  so  well  systematized  that 
without  much  additional  expense  over  the  regular  annual 
appropriations  we  were  enabled  to  not  only  feed  ourselves 
but  the  world  in  addition  during  the  world  period,"  Mr. 
Stephens  declared. 

The  bill  has  the  backing  of  the  executive  committee  of  the 
Aero  Club  of  America. 

Navy  Congratulated  on  Trans-Atlantic  Start 

Enthused  over  the  progress  of  the  trans-Atlantic  "hop"  of 
the  big  Navy  seaplanes,  delegates  and  members  of  the  Second 
Pan-American  Aeronautic  Convention  adopted  resolutions, 
felicitating  the  Navy  and  the  members  of  the  overseas  crew 
upon  their  successful  completion  of  the  first  two  legs  of  the 
voyage. 

The  resolution  which  was  adopted  amid  cheers  at  an  after- 
noon session  of  the  convention  read : 

"The  officers,  delegates  and  members  of  the  Second  Pan- 
American  Aeronautic  Exposition,  now  in  convention  as- 
sembled at  Atlantic  City,  send  you  God-speed,  good  luck  and 
best  wishes  for  a  successful  voyage  with  greetings  from  the 
new  world  to  the  aviators  of  the  old." 

The  message  bore  the  signature  of  Alan  R.  Hawley,  presi- 
dent of  the  Aero  Club  of  America,  who  was  the  author.  The 
message  was  cabled  to  Trepassey,  N.  F.,  to  the  commanders 
of  the  airships. 

Resolution  of  Condolence 

The  convention  today  also  adopted  resolutions  of  sympathy 
to  General  C.  T.  Menoher,  chief  of  the  Air  Service,  over  the 
death  of  his  wife.    The  resolution  declared : 

"Whereas,  the  officers,  delegates  and  members  of  the  Second 
Pan-American  Aeronautic  Convention  have  learned  with  ex- 
treme sorrow  of  the  death  of  Mrs.  Menoher,  it  is  resolved 
that  the  earnest  and  profound  sympathy  of  the  Second  Pan- 
American  Aeronautic  Convention  be  extended  to  General 
Charles  T.  Menoher  to  whom  our  every  condolence  is  ex- 
tended at  this  time  of  his  great  loss." 

"Mother's  Day"  Memorial  Service 

Posthumous  honors  for  the  935  gallant  Americans  who  lost 
their  lives  while  fighting  the  battles  of  civilization  and  human- 
ity in  the  air  were  awarded  by  the  Pan-American  Aeronautic 
Convention  as  the  feature  of  "Mother's  Day" — the  diplomas, 
following  the  reading  of  the  roll  of  honor  from  the  platform 
of  the  convention  by  Secretary  Augustus  Post,  of  the  Aero 
Club  of  America,  being  forwarded  to  the  mothers  or  wives 
of  the  dead  heroes. 

Forty  different  states  were  represented  among  the  935  air- 
men whose  memory  was  honored  by  the  impressive  services 
on  the  pier,  when  the  Memorial  Committee,  consisting  of  Rear 
Admiral  Robert  E.  Peary,  Alan  R.  Hawley,  Captain  Robert  A. 
Bartlett,  Captain  Granville  A.  Pollock,  Rear  Admiral  Brad- 
ley Fiske,  U.  S.  N.,  Major  Reed  Landis,  Albert  T.  Bell, 
Thomas  F.  Powers,  John  Hays  Hammond,  Jr.,  Colonel  Lester 
Jones,  U.  S.  A.  M.  S.,  Colonel  J.  DeM.  Thomson,  Colonel 
Charles  Elliott  Warren,  Major  Thomas  S.  Baldwin,  Henry 
Woodhouse,  Joseph  A.  Steinmentz,  K.  M.  Turner,  W.  W. 


Niles,  G.  Douglas  Wardrop  and  A.  S.  Abell,  3rd,  presented 
their  report  through  Mr.  Post. 

The  awards,  from  the  Aerial  League  of  America,  read : 
"This  diploma  of  Honor  of  the  Aerial  League  of  America  is 
awarded  to   ,  in  recognition  of  the  patriotic  ser- 
vice which  he  rendered  to  the  cause  of  humanity  and  civiliza- 
tion in  the  service  of  the  United  States  during  the  war"  and 
bore  the  signature  of  Robert  E.  Peary,  as  president. 

Aerial  Mail  Day 

Aerial  Mail  Lines  had  their  inning  Wednesday  at  the  Con- 
vention. Although  unfavorable  weather  conditions  prevented 
the  delivery  of  the  first  bag  of  mail  to  the  shore  post  office 
by  use  of  a  parachute  dropped  from  an  aeroplane  in  demon- 
strating how  this  means  of  "smashing"  can  expedite  delivery 
by  permitting  the  mail  pilot  to  continue  on  his  route  in  full 
wing  instead  of  making  stops  as  now  necessary.  Interesting 
facts  regarding  the  success  that  has  attended  the  air  post  not 
only  in  America  but  on  long  hauls  in  and  between  other 
countries  were  revealed  in  lectures  at  the  convention  hall. 
The  experiments  that  have  been  in  progress  at  the  air 
port  since  the  opening  of  the  convention  a  week  ago  by 
Lieutenant  Jean  Ors  and  his  parachutes,  as  well  as  the  drops 
made  by  A.  M.  Watkins,  a  Seattle  parachutist,  have  been 
convincing  proof  of  the  practicability  of  the  "floating"  method 
of  delivery  will  be  made  of  postcards  written  at  the  air  port, 
carried  through  the  air  by  Eddie  Stinson  and  dropped  in  a 
mail  bag  at  the  Atlantic  City  Post  Office  where  they  will  be 
taken  in  charge  by  officials  and  forwarded  by  the  regular 
channels. 

In  checking  up  on  the  work  of  the  skyline  post  as  con- 
ducted by  the  United  States  Postal  authorities,  W.  W.  Young, 
in  a  lecture  pointed  out  that  the  air  plan  was  working  out  on 
a  very  business-like  basis.  He  showed  that  despite  the  50  per 
cent,  increase  in  the  amount  paid  pilots,  helpers  and  me- 
chanics, and  the  extra  cost  of  rebuilding  one  machine  and 
entirely  overhauling  two  others,  the  cost  of  operation  had 
been  reduced  6  per  cent,  in  April  over  March.  That  the 
Government  has  at  last  located  the  types  of  machines  pe- 
culiarly adapted  to  the  mail  service  is  indicated  in  the  re- 
port from  a  recent  checkup  which  shows  that  but  four  of  the 
sixteen  original  types  placed  in  the  service  at  the  start  are 
now  being  used.  He  also  observed  that  clinching  evidence 
of  the  growing  interest  and  popularity  of  the  air  mail  service 
is  shown  by  the  fact  that  the  mileage  is  increasing  at  the 
rate  of  a  thousand  miles  a  month. 

Lieutenant  Edgar  Garland,  of  the  Royal  Air  Force,  dis- 
cussed the  developments  of  aerial  mail  in  New  Zealand  and 
Australia,  and  prophesied  a  great  future  for  the  service. 
Pilots  Gardner  and  Shank,  of  the  U.  S.  Aerial  Mail  Service, 
related  some  of  their  experiences. 

Extensive  Art  Exhibit 

The  largest  aeronautic  art  exhibit  ever  held  has  been  as- 
sembled on  the  Steel  Pier,  Atlantic  City,  being  part  of  the 
Second  Pan-American  Aeronautic  Exhibition  and  Convention. 

The  twenty  official  paintings  of  aerial  warfare  by  Lieu- 
tenant Charles  E.  Ruttan,  the  official  painter  of  the  U.  S. 
Navy,  who  has  just  returned,  are  shown  for  the  first  time. 
There  is  also  exhibited  the  hundred  aerial  warfare  paintings 
of  Lieutenant  Henri  Farre,  the  official  painter  of  the  French 
Army  and  Navy  Departments. 

American  Balloon  Progress 

The  tremendous  strides  made  in  dirigible  construction  dur- 
ing the  past  few  years  were  enumerated  by  R.  H.  Upson,  of 
the  Goodyear  Company,  speaking  before  the  evening  session 
of  the  Congress  at  the  Steel  Pier.  "Since  1911  the  improve- 
ments worked  out  in  the  dirigible  industry  have  been  over 
2,000  per  cent.,"  Mr.  Upson  declared.  "The  war  has  helped 
but  the  big  interest  taken  by  manufacturers  in  the  practical 
features  of  the  giant  'blimp'  for  commercial  purposes  has  also 
had  considerable  to  do  with  the  refinements  that  are  now  in 
evidence. 

"But  despite  the  improvements  of  the  past  eight  years,  the 
end  is  not  yet  in  sight — the  'ceiling'  of  improvements  has  not 
even  been  scraped.  Right  now  the  construction  of  a  dirigible 
of  ten  million  cubic  feet  hydrogen  capacity  is  under  considera- 
tion and  dirigibles  of  large  carrying  capacity,  capable  of  mak- 
ing a  speed  of  over  one  hundred  miles  an  hour  are  realities 
of  the  near  future." 

Mr.  Upson,  who  won  the  International  Balloon  Race  in 
1913  and  has  just  returned  from  Europe,  brought  out  the 
possibilities  and  value  of  the  dirigible  for  commercial  uses. 

He  asserted  that  Great  Britain  has  outstripped  all  other 
nations  in  dirigible  construction,  pointing  out  that  where  the 
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TROPHIES  AND  PRIZES  TO  BE  COMPETED  FOR  AT 

ATLANTIC  CITY  IN  MAY 


THE  following  Trophies  and  Prizes  have  been  offered  for 
competition  at  Atlantic  City,  and  from  other  points  to 
Atlantic  City  from  May  1st  to  May  31st.  All  contests  are 
open  to  Army,  Navy,  Aerial  Mail  and  civilian  aviators. 

(1)  $6,000  Curtiss  Marine  Flying  Trophy.  Mr.  Glenn  H. 
Curtiss  has  offered  a  prize  of  $1,000  to  go  to  the  first 
entrant  for  the  Curtiss  Marine  Flying  Trophy  who 
covers  the  distance  of  1,000  miles  without  stopping.  The 
contest  for  this  prize  will  open  on  May  1st,  and  con-' 
tinue  until  it  has  been  accomplished. 

The  entrants  who  wish  to  compete  for  this  trophy 
and  prize  during  the  Convention  can  fly  over  the  60- 
mile  course  between  the  Steel  Pier  and  Cape  May  Air 
Station.  This  magnificent  trophy  is  exhibited  at  the 
Art  Salon  on  the  Steel  Pier. 

The  entrant's  record  will  be  counted  as  a  flight  for 
the  Curtiss  Marine  Flying  Trophy  and  $1,000  under  the 
rules  for  the  1919  competition  for  this  trophy. 

(2)  The  $5,000  Pulitzer  Trophy,  offered  for  annual  com- 
petition, to  be  awarded  this  year  to  the  aviator  who 
makes  the  best  record  in  flying  land  or  water  planes 
from  anywhere  to  Atlantic  City,  and  from  Atlantic 
City  to  anywhere  during  the  month  of  May. 

Competitors  for  this  trophy  will  start  from  or  end 
at  the  Atlantic  City  Air  Port,  on  Albany  Avenue,  At- 
lantic City,  which  affords  unsurpassed  facilities  for 
both  land  and  water  aeroplanes. 

(3)  The  Boston  Globe  Trophy  and  $1,750  cash  prizes  to 
be  awarded  as  follows:  $1,000  and  the  trophy  to  the 
aviator  who  makes  the  best  record  in  flying  from  At- 
lantic City  to  Boston,  or  from  Boston  to  Atlantic  City 
during  the  month  of  May ;  $500  and  $250  to  the  aviators 
who  make  the  second  and  third  best  records,  respec- 
tively. 

Start  or  ending  will  be  on  the  Atlantic  City  Air  Port. 

(4)  The  Cleveland  Plain  Dealer  Trophy  and  $1,750  cash 
prizes  to  be  awarded  as  follows :  $1,000  and  the 
trophy  to  the  aviator  who  makes  the  best  record  flying 
from  Atlantic  City  to  Cleveland,  or  from  Cleveland  to 
Atlantic  City  during  the  month  of  May;  $500  and  $250 
to  the  aviators  who  make  the  best  records,  respectively. 

Start  or  ending  will  be  on  the  Atlantic  Gity  Air  Port. 

(5)  The  Detroit  News  Trophy  and  $1,750  cash  prizes  to 
be  awarded  as  follows:  $1,000  and  the  trophy  to  the 
aviator  who  makes  the  best  record  flying  from  Atlantic 
City  to  Detroit,  or  vice  versa,  during  the  month  of  May; 
$500  and  $250  to  the  aviators  who  make  the  best  records, 
respectively. 

Start  or  ending  will  be  on  Atlantic  City  Air  Port. 

(6)  The  Atlanta  Journal  $1,750  prizes,  to  be  awarded  to 
the  three  aviators  who  make  the  best  record  flying  from 
Atlantic  City  to  Atlanta,  Georgia,  carrying  the  Journal. 

Start  or  ending  will  be  on  Atlantic  City  Air  Port. 

(7)  Colonel  William  A.  Bishop's  "Ace  of  Aces  Trophy," 
to  be  awarded  to  the  aviator  who  makes  the  best  record 
in  flying  from  Toronto  to  Atlantic  City,  or  vice  versa, 
during  the  month  of  May. 

Start  or  ending  will  be  on  Atlantic  City  Air  Port. 

(8 )  The  $3,000  New  York  Herald  Aero  Efficiency  Prizes, 

to  be  awarded  as  follows :  $1,000  to  the  aviator  who 
covers  the  greatest  distance  in  a  non-stop  cross  country 
flight,  starting  from  or  ending  at  Atlantic  City  between 
May  1st  and  May  30th  with  an  aeroplane  of  any  horse- 
power. 

$250  to  each  of  the  aviators  who  cover  the  greatest 
distance  in  a  non-stop  flight  from  or  ending  at  Atlantic 
City  between  May  1st  and  May  30th  with  aeroplanes  of : 

(a)  not  over  100  h.p. 

(b)  not  less  than  100  h.p.  and  not  over  200  h.p. 

(c)  not  less  than  200  h.p.  and  not  over  400  h.p. 

(d)  not  less  than  400  h.p.  and  not  over  600  h.p. 

(e)  not  less  than  600  h.p.  and  not  over  800  h.p. 

(f)  not  less  than  800  h.p.  and  not  over  1000  h.p. 


(g)  not  less  than  1000  h.p.,  and  over  without  limit. 
Start  or  end  of  flight  will  be  on  Atlantic  City  Air  Port. 

(9)  $2,000  Intercollegiate  Seaplane  Speed  Trophy,  for 

annual  competition,  to  be  awarded  to  the  college  whose 
representative  makes  the  best  record  in  flying  ten 
times  over  a  five-kilometer  course  at  Atlantic  City  each 
Saturday  off  the  Steel  Pier  during  the  month  of  May. 

This  trophy  is  to  become  the  property  of  the  college 
that  wins  it  three  years  in  succession. 

(10)  $2,000  Intercollegiate  Aeroplane  Trophy,  for  annual 
competition,  to  be  awarded  to  the  college  whose  repre- 
sentative makes  the  best  record  in  flying  ten  times 
over  a  five-kilometer  course  at  Atlantic  City  each  Sat- 
urday during  the  month  of  May.  To  be  held  at  the 
Atlantic  City  Air  Port. 

This  trophy  is  to  become  the  property  of  the  college 
that  wins  it  three  years  in  succession. 

(11)  $2,750  Cash  Prizes  for  Intercollegiate  Weekly  Sea- 
plane Races,  offered  under  the  terms  of  the  will  of  Mr. 
Samuel  H.  Valentine.  These  prizes  are  to  be  awarded 
in  connection  with  the  races  for  the  Intercollegiate 
Seaplane  Trophy  described  above.  They  are  offered  to 
assist  the  collegiate  aero  clubs  and  individuals  making 
the  entries  to  defray  the  expenses  connected  with  en- 
tering a  team.  Competing  for  same  will  not,  therefore, 
endanger  the  amateur  status  of  the  competitor. 

There  will  be  four  prizes  awarded  each  Saturday  for 
the  best  speed  made  in  competition  for  the  annual  Inter- 
collegiate Seaplane  Trophy  as  follows : 


First  prize    $250 

Second  prize    150 

Third  Prize    100 

Fourth  Prize    50 


Colleges  are  permitted  to  appoint  new  entries  and  en- 
ter different  machines  for  each  race.  The  name  of  the 
entrant  and  type  of  machine  need  not  be  announced 
until  half  hour  before  the  race. 

(12)  $2,750  Cash  Prizes  for  Intercollegiate  Weekly  Aero- 
plane Races,  offered  under  the  terms  of  the  will  of  Mr. 
Samuel  H.  Valentine,  are  to  be  awarded  in  connection 
with  the  weekly  races  for  the  Intercollegiate  Aeroplane 
Trophy  described  above.  They  are  offered  to  assist 
the  collegiate  aero  clubs  and  individuals  making  the 
entries  to  defray  the  expenses  connected  with  entering 
a  team.  Competition  for  same  will  not  endanger  the 
amateur  status  of  the  competitors. 

There  will,  therefore,  be  four  prizes  awarded  each 
Saturday  for  the  best  speed  made  in  competition  for  the 
Annual  Intercollegiate  Aeroplane  Trophy,  as  follows : 


First  Prize   ,   $250 

Second  Prize    150 

Third  Prize    100 

Fourth  Prize    50 


Colleges  are  permitted  to  appoint  new  entries  and 
enter  different  machines  for  each  race.  The  name  of 
the  entrant  and  the  type  of  the  machine  need  not  be  an- 
nounced until  half  an  hour  before  the  race. 

(13)  The  Intercollegiate  Dirigible  Trophy. 

This  may  not  be  held  until  later  in  the  season. 

(14)  The  Intercollegiate  Balloon  Trophy. 

This  may  not  be  held  until  later  in  the  season. 

All  of  these  contests,  except  the  intercollegiate,  are 
open  to  Army,  Navy,  Marine  Corps,  intercollegiate  and 
civilian  aviators.  The  rules  are  similar,  so  that  a  com- 
petitor can  compete  for  more  than  one  trophy  in  one 
flight. 

The  intercollegiate  contests  are  open  to  both  grad- 
uates and  undergraduates. 

(15)  Open  Seaplane  Speed  Contests  (with  handicap)  for 
twelve  laps  of  five  miles  each.  To  be  held  on  Decora- 
tion Day.  Prizes  to  be  awarded  under  the  terms  of  the 
will  of  Samuel  H.  Valentine  and  sanctioned  by  the  Aero 
Club  of  America. 
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First  Prize  $1,000 

Second  Prize   500 

Third  Prize   250 

(16)  Aerial  Commuting  Prizes. 

1.  To  be  awarded  to  entrants  who  cover  the  greatest 
total  distance  in  commuting  by  air  from  anywhere  to 
Atlantic  City  during  the  period  of  the  Convention. 

First   Prize  Gold  Medal 

Second  Prize  Silver  Medal 

Third   Prize  Bronze  Medal 

(Distance  to  be  measured  in  straight  line.) 

2.  To  be  awarded  to  entrants  who  make  the  greatest 
number  of  trips  in  commuting  by  air  from  anywhere  to 
Atlantic  City  during  the  period  of  the  Convention. 

First   Prize  Gold  Medal 

Second  Prize  Silver  Medal 

Third   Prize  Bronze  Medal 

3.  To  be  awarded  to  entrants  who  make  the  longest 
flight  in  commuting  from  anywhere  to  Atlantic  City 
during  the  period  of  the  Convention.  (Distance  to  be 
measured  in  straight  line.) 

First   Prize  Gold  Medal 

Second  Prize  Silver  Medal 

Third   Prize  Bronze  Medal 

(17)  $2,000  Opening  Day  Prizes,  offered  under  the  terms 
of  the  will  of  Samuel  H.  Valentine  for  land  aeroplanes 
and  seaplanes.  To  be  awarded  to  the  aviators  making 
the  best  records  in  competing  for  any  of  the  trophies 


and  prizes  on  May  1st,  flying  from  Atlantic  City  to 
anywhere,  and  from  anywhere  to  Atlantic  City.  Com- 
petitors starting  from  Atlantic  City  will  start  from  the 
Municipal  Air  Port  at  Albany  Avenue,  Atlantic  City. 
Competitors  from  other  points  will  end  their  flights  at 
the  Air  Port. 

I  18  )  $500  Aerial  Runabout  Races,  offered  under  the  will 
of  Mr.  Samuel  H.  Valentine  for  speed  competition  be- 
tween one-seater  aeroplanes  of  not  over  75  h.p.  Two 
races  are  to  be  held  as  follows : 

First  race,  Saturday,  May  10th,  at  the  Atlantic  City 
Air  Port,  Albany  Avenue,  Atlantic  City: 

First   Prize   $250 

Second  Prize   150 

Third  Prize   100 

Fourth  Prize   50 

(19)  The  Akron  Trophy,  presented  by  Major  Thomas  S. 
Baldwin,  to  be  presented  to  the  pilot  who  makes  the  best 
time  with  any  type  of  aircraft  in  flying  from  Akron  to 
Atlantic  City,  or  Atlantic  City  to  Akron,  during  the 
month  of  May. 

Start  or  landing  must  be  made  on  the  Atlantic  City 
Air  Port. 

i  20  i    $100  West  Point  Merchants'  Association  Prize,  to 

competitor  of  Pulitzer  Trophy  who  starts  from  or  ends 
at  West  Point,  Mississippi. 

(21)  Woman's  Trophy  for  Flying,  offered  by  Mrs.  May 
Brown-Dietrich,  through  the  Aerial  League  of  America, 
for  competition  by  women  under  rules  to  be  drawn  by 
the  Contest  Committee. 


DAILY  PROGRAM  FOR  PAN-AMERICAN  AERONAUTIC 
CONVENTION,  EXHIBITION  AND  CONTESTS 


SATURDAY,  MAY  17TH 

AFTERNOON— Aerial  races  and  contests.    Illustrated  addresses  on 

Aerial  Photography. 
EVENING— Ball. 

SUNDAY,  MAY  18TH 

AFTERNOON  AND  EVENING-Illustrated  addresses  on  "Aerial  Ex- 
ploration and  the  Use  of  Aircraft  for  Coast  and  Geodetic 
Survey.'* 

MONDAY,  MAY  19TH 

AFTERNOON— Addresses  on  "Need  of  Broader  Attitude  Regarding 

Insurance  for  Aircraft  and  Aviators." 
EVENING— Illustrated   address   on   "How   Army   Medical  Standards 
and  Inspection   Lessen   Accidents."     Insurance   companies  and 
agents  invited. 

TUESDAY,  MAY  20TH 

AFTERNOON  AND  EVENING-Illustrated  addresses  showing  differ- 
ent ways  of  crossing  Atlantic  by  air  and  the  problems  to  be 
solved  to  accomplish  same  successfully. 

WEDNESDAY,  MAY  2 1ST 

AFTERNOON— Aero  Safety  Day.  Discussion  of  aero  safety  provisions 
made ;  improvements  in  aeroplane  construction;  increased  re- 
liability of  aero  motors;  devices  which  make  for  safety  in  flying. 

EVENING— "Progress  Made  in  the  Art  of  Piloting  Aeroplanes."  Illus- 
trated. 

THURSDAY,  MAY  22ND 

AFTERNOON  AND  EVENING— Addresses  and  discussions  of  meteor- 
ology— "How  the  Weather  Forecasts  Can  Be  Extended  and  Made 
More  Efficient  by  the  Use  of  Aircraft  in  Exploring  the  I'pper 
Air,"  also  "How  the  Weather  Forecasts  Help  Aerial  Naviga- 
tion," and  "Topographic  and  Climatic  Factors  in  Relai ion  to 
Aeronautics." 

FRIDAY,  MAY  23RD 

AFTERNOON  AND  EVENING— Addresses  on  "Aerial  Jurisprudence- 
Aerial  Laws  and  Regulations  of  Air  Traffic."  (First  day). 
Lawyers,  traffic  commissioners  and  police  authorities  of  differ- 
ent countries  invited. 

SATURDAY,  MAY  24TH 

AFTERNOON— Races  and  contests. 

EVENING-Illustrated  address  on  "Need  of  Establishing  Altitude 
Levels  for  International,  Interstate  and  Interurhan  Air  Travel.'* 


SUNDAY,  MAY  25TH 

EVENING— Aeronautic  Art  Day.  Address  on  "Aerial  Painting  and 
Sculpture  of  Different  Countries,  and  Exhibition  of  Aerial  Paint- 
ings," by  Lieut.  Farre,  Lieut.  Ruttan  and  others.  All  prominent 
artists,  managers  of  art  galleries  and  art   patrons  invited  to 

attend. 


ENGINEERING  WEEK 

MONDAY,  MAY  26TH  ' 

EVENING— "Aeronautic  Engineering  Problems  and  Their  Prospective 
Solution."    Opening  of  contests  for  designs  and  ideas  for  large 

aeroplanes. 

TUESDAY,  MAY  27TH 

EVENING— " Factors  That  Increase  the  Efficiency  for  Large  Dirigi- 
bles." "Advantages  of  Veneer  and  Plywood  for  Aircraft  Con- 
struction." 

WEDNESDAY,  MAY  28TH 

AFTERNOON— Address  on  "Problems  of  Flying  at  35,000  Feet  and 

Over,  and  Their  Prospective  Solution." 
EVENING— "Present  Day  Aero  Engines." 

THURSDAY,  MAY  29TH 

AFTERNOON — "Flying  Boats  Versus  Hydroaeroplanes  for  Sport  and 

Transportation." 
EVENING — Contest  for  designs  and  ideas  for  large  aeroplanes. 

FRIDAY,  MAY  30TH  (Memorial  Day) 

AFTERNOON— Aircraft  contests. 

EVENING— Reception  at  the  Aeronautic  Hall,  Steel  Pier. 

SATURDAY,  MAY  31ST 

AFTERNOON— Aircraft  contests. 

EVENING— "International  Medical  Standards  for  Aviators  in  War 
and  P^acc."  Reports  from  different  countries  illustrated  with 
attractive  films.    50,000  medical  men  invited. 

SUNDAY,  JUNE  1ST 

AFTERNOON  AND  EVENING— Award  of  prizes  and  diplomas  for  all 
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Martin  Bomber  Covers  650  Miles  In  7 
Hours  55  Minutes 

Washington,  D.  C,  May  8— A  Martin 
bombing  plane  carrying  four  passengers 
completed  a  round  trip  flight  from 
Macon,  Ga.,  to  Washington,  D.  C,  and 
return  with  a  non-stop  flight  from  Wash- 
ington to  Macon.  The  distance  of  650 
miles  was  accomplished  in  seven  hours 
and  fifty-five  minutes. 

The  passengers  were :  Lieut.  Colonel 
T.  E.  Gillmore,  of  the  Royal  Air  Force, 
Major  W.  H.  Frank  of  the  U.  S.  Air 
Service,  Captain  Roy  N.  Francis,  Pilot, 
and  Lieut.  E.  E.  Harmon,  second  Pilot. 
The  party  left  Boiling  Field,  Washington, 
D.  C,  for  Macon,  Ga.,  Sunday,  May  4th. 
at  1 :25  P.M.  and  arrived  at  Pinehurst, 
S.  C,  at  6 :0S  Sunday  evening,  stopping 
there  over  night. 


From  the  Peace  Treaty 

The  importance  which  is  now  attached 
to  aerial  transportation  rights  and  aerial 
equipment  in  the  enemy  country  may  be 
realized  by  the  extracts  from  the  Peace 
Treaty  on  the  air  and  aerial  navigation : 

"The  armed  forces  of  Germany  must 
not  include  any  military  or  naval  air 
forces  except  for  not  over  one  hundred 
unarmed  seaplanes  to  be  retained  till 
October  1,  to  search  for  submarine  mines. 
No  dirigible  shall  be  kept.  The  entire  air 
personnel  is  to  be  demobilized  within  two 
months,  except  for  1,000  officers  and  men 
retained  till  October.  No  aviation  grounds 
or  dirigible  sheds  are  to  be  allowed  with- 
in 150  kilometers  of  the  Rhine  or  the 
eastern  or  southern  frontiers,  existing  in- 
stallations within  these  limits  to  be  de- 
stroyed. The  manufacture  of  aircraft 
and  parts  of  aircraft  is  forbidden  for 
six  months.  All  military  and  naval  aero- 
nautical material  under  a  most  exhaustive 
definition  must  be  surrendered  within 
three  months,  except  for  the  100  seaplanes 
already  specified. 

'Aircraft  of  the  Allied  and  Associated 
Powers  shall  have  full  liberty  of  passage 
and  landing  over  and  in  Germany  terri- 
tory, equal  treatment  with  German  planes 


Roy  Knabenshue,  W.  E.  Duersten  and  Col.  W. 
N.   Hensley,   Jr.,   at    Wingfoot    Lake,  Akron, 
Ohio,  with  the  first  army  dirigible  in  the  back- 
ground 


as  to  use  of  German  airdromes,  and  with 
most  favored  nation  planes  as  to  internal 
commercial  traffic  in  Germany.  Germany 
agrees  to  accept  Allied  certificates  of  na- 
tionality, airworthiness  or  competency  or 
license  and  to  apply  the  convention  rela- 
tive to  aerial  navigation  concluded  be- 
tween the  Allied  and  Associated  powers 
to  her  own  aircraft  over  her  own  terri- 
tory. These  rules  apply  until  1923  unless 
Germany  has  since  been  admitted  to  the 
League  of  Nations  or  to  the  above  con- 
vention."   

Aerial   Sightseeing   Service   for  Yellow- 
stone Park 

The  Grand  Canyon,  Yosemite  Valley, 
Yellowstone  National  Park,  and  the  Lit- 
tle Zion  Canyon  will  all.be  linked  in  a 
day's  tour  by  the  new  airship  sightseeing 
trip,  that  will  be  in  operation  this  sum- 
mer in  the  intermountain  States  of  the 


Rockies  Lieut.  George  C.  Beck,  chief 
engineer  of  the  new  Utah  Motor  Cor- 
poration, is  in  New  York  contracting  for 
the  purchase  of  passenger  carrying  aero- 
planes to  be  delivered  by  July  4. 

Five  Curtiss  biplanes  from  Canada  will 
reach  the  Utah  Company's  field  at  Salt 
Lake  City  this  week,  and  exhibition  flights 
will  be  made  there  Memorial  Day. 

The  new  corporation  is  capitalized  at 
$2,500,000.  L.  J.  Gilmer,  a  prominent 
Western  automobile  manufacturer,  and  J. 
C.  Kinney,  multi-millionaire  oil  magnate, 
control  the  chief  interest  in  the  new  com- 
pany. All  the  pilots  of  the  ships  are 
ex-army  fliers.   

Details  of  the  Transcontinental  Flight 

Some  interesting  facts  are  coming  out 
regarding  Major  Tom  C.  Macaulay's  re- 
markable aeroplane  flight  in  doubling  the 
continent — San  Diego  to  Jacksonville — 
Jacksonville  to  San  Diego — although  the 
Major's  route  was  first  to  the  west,  Fort 
Worth  to  San  Diego  and  return,  thence 
east,  Fort  Worth  to  Jacksonville  and  re- 
turn. The  Major's  flight  was  on  a  course 
between  the  30th  and  33rd  parallel  of  lati- 
tude. This  carried  him  from  California, 
across  Arizona,  about  one-third  of  south- 
ern New  Mexico,  across  the  entire  state 
of  Texas  from  El  Paso  to  Marshall,  then 
Louisiana,  Mississippi,  Alabama,  Georgia 
and  Florida,  in  all  nine  states.  This  was 
the  Major's  third  continental  trip,  and  the 
flying  was  done  between  April  12th  and 
18th.  The  total  distance,  coast  to  coast 
and  return,  was  4,642  miles — flying  time 
4-!-  hours  and  15  minutes. 

The  eastern  flight,  on  account  of  favor- 
able air  currents  was  accomplished  in  19 
hours,  15  minutes. 

The  aeroplane  used  was  a  De  Havilland 
Four  equipped  with  Liberty  Motors,  and 
carried  60  extra  gallons  of  gasoline  and 
10  extra  gallons  lubricating  oil.  The  flight 
west  across  Texas  was  at  an  elevation 
under  1,000  feet,  and  guided  wholly  by 
the  compass.  The  trip  over  the  Coast 
Range  Mountains  at  an  elevation  of  8,500 
feet  was  uneventful,  and  San  Diego 
reached  without  incident.  Eastward  over 
the  snow-covered  coast  range  an  eleva- 
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tion  of  11,000  feet  was  attained  for  the 
purpose  of  taking  advantage  of  strong 
westerly  currents.  East  of  Fort  Worth 
conditions  were  good  at  6,000  feet  into 
Souther  Field,  Georgia,  and  at  3.000  to 
Jacksonville,  Florida ;  the  return  to  Fort 
Worth  was  without  incident.  The  sum- 
mary distance  and  time  was  as  follows  : 

Time 
Miles  Hrs.  Mins. 


Ft.  Worth  to  El  Paso. . . 

580 

'  7 

15 

El  Paso  to  San  Diego. .  . 

704 

7 

20 

San  Diego  to  Ft.  Worth. 

1284 

10 

10 

Ft.Worth  to  Souther  Field 

852 

6 

55 

Souther   Field   to  Jack- 

sonville and  return  to 

812 

8 

5 

Tackson,    Miss.,    to  Ft. 

Worth  

410 

4 

30 

Total   

4642 

44 

15 

The  Pan-American  Commercial  Confer- 
ence, June  2  to  5,  1919 

The  governing  board  of  the  Pan-Amer- 
ican Union,  Washington,  D.  C,  having 
in  mind  the  great  present  interest  in  Pan- 
American  trade,  believe  that  much  good 
should  result  to  governments,  organiza- 
tions, firms,  and  individuals  from  an  in- 
formal but  comprehensive  exchange  of 
views  and  information  between  the  official 
and  unofficial  representatives  and  experts 
and  others  interested  in  the  commercial 
development  of  both  North  and  South 
America. 

Among  those  invited  to  attend  and  par- 
ticipate will  be  the  diplomatic,  consular 
and  special  commercial  and  financial  rep- 
resentatives in  the  United  States  of  Latin 
American  governments,  representatives 
of  Latin  American  firms  and  houses,  and 
such  unofficial  experts  as  are  able  to  at- 
tend, officials  of  the  United  States  Gov- 
ernment having  to  do  with  Pan-American 
economic,  financial  and  commercial  rela- 
tions, as  well  as  commercial  and  trade 
organizations,  firms  and  houses  which  are 
directly  interested  in  Pan-American  trade. 

The  great  interest  which  the  Second 
Pan-American  Aeronautical  Exhibition, 
Convention  and  Race  Meet  at  Atlantic 
City  has  aroused  with  the  representatives 
of  the  Latin  American  Republics  makes 
this  commercial  conference  a  particularly 
appropriate  place  to  build  up  the  rapidly 


growing  trade  importance  of  aeronautical 
equipment  and  supplies.  The  market  for 
aircraft  in  South  and  Central  America  is 
a  very  broad  one,  and  it  is  felt  that  the 
aircraft  manufacturers  will  lose  no  op- 
portunities to  gather  information  and  to 
cement  trade  relations  which  will  prove  of 
paramount  importance. 


Dirigible  C-5  to  Attempt  Rockaway- 
Newfoundland  Flight 

St.  John's,  N.  F.,  May  10.— The  United 
States  Navy  dirigible  C-5,  now  at  Mon- 
tauk  Point,  N.  Y.,  will  make  a  test  flight 
to  Newfoundland  within  a  few  days,  ac- 
cording to  officers  of  the  cruiser  Chicago, 
which  arrived  here  from  New  York,  fly- 
ing the  flag  of  Rear  Admiral  Spencer  S. 
Wood. 

The  Chicago  came  here  under  special 
orders  in  connection  with  the  dirigible 
flight,  and  brought  a  quantity  of  equip- 
ment, including  containers  of  hydro- 
gen gas.  It  is  understood  the  flight  will 
be  undertaken  immediately  after  the  naval 
flying  boats  have  cleared  these  waters. 
It  has  been  decided  to  hold  the  trial  at 
this  time  in  order  to  utilize  as  a  patrol 
the  naval  ships  on  duty  for  the  seaplanes. 


Two  More  British  Competitors 

Captain  John  Alcock  and  a  party  of 
aviators  and  mechanics  have  arrived  at 
Halifax  on  the  Mauretania  to  prepare  for 
an  attempt  to  fly  across  the  Atlantic  in  a 
Vickers  Vimy  machine.  Another  candidate 
for  the  great  international  ocean-crossing 
contest  by  air  is  Col.  John  Cyril  Porte's 
immense  living  boat,  which  is  entered  for 
the  London  Daily  Mail's  $50,000  prize. 

This  giant  plane,  named  the  Felixstowe 
Fury,  is  a  Handley  Page,  built  from  Col. 
Porte's  own  designs. 


An    Addition    to    the    Sopwith  Trans- 
Atlantic  Equipment 

A  new  device — a  throat  transmitting 
telephone — has  been  added  by  Hawker  to 
the  equipment  of  his  trans-Atlantic  plane. 
This  telephone  makes  conversation  be- 
tween pilot  and  navigator  easy  despite  the 
roar  of  the  motor.  The  principle  is  the 
transmission  of  the  vibrations  of  the 
throat  by  means  of  a  band  about  it  and 
the  shutting  out  of  the  engine  noises  by 
permitting  the  roar  to  beat  with  equal 


force  on  both  sides  of  the  transmitting 
diaphragm.  It  is  similar  to  that  used  by 
the  American  tank  soldiers  during  the 
war.   

Three  Navy  Seaplanes  Made  Seven  Hun- 
dred Mile  Non-Stop  During  War 

Washington,  D.  C. — Owing  to  strict 
military  censorship,  it  was  not  announced 
until  recently  that  on  Nov.  7,  1918,  three 
navy  planes  H.  S.  flying  boats  left  Bay 
Shore,  L.  I.,  for  Brunswick,  Ga.,  a  dis- 
tance of  approximately  700  miles.  The 
squadron  was  under  the  command  of 
Lieut.  Harold  F.  Selden.  These  three 
planes  arrived  in  Brunswick  twenty  hours 
later,  after  stopping  for  fuel  at  Cape 
May,  N.  J.;  Hampton  Roads,  Va. ;  Moore- 
head  City,  N.  C,  and  Charleston,  S.  C. 
The  boats  were  flown  by  the  following 
officers :  Ensigns  Paul.  Storrer,  Taylor, 
Titts  and  Shanks.  This  flight  was  so  suc- 
cessful that  a  second  flight  was  made  the 
following  week,  three  other  planes  leav- 
ing Bay  Shore  for  Brunswick.  Two  of 
them  arrived  as  successfully  as  the  first 
three,  but  one  was  wrecked  on  the  coast 
of  North  Carolina. 


The  Cleveland  Aviation  Club 

Since  the  organization  of  the  Cleveland 
Aviation  Club  in  April,  this  enterprising 
body  of  one  hundred  and  thirty  members 
has  obtained  five  Government  planes  for 
flight  for  the  Victory  Loan,  and  is  work- 
ing hard  to  persuade  the  city  to  furnish  a 
municipal  landing  field.  Besides  enter- 
taining Capt.  Eddie  Rickenbacker  at  their 
inaugural  banquet  at  the  Hollenden  Hotel, 
they  have  appointed  committees  to  enter- 
tain the  U.  S.  Government  circus  flyers, 
and  to  act  as  hosts  for  all  flyers  who  may 
visit  Cleveland   

Board  on  Aeronautical  Cognizance 
Warns  Against  Flying   Without  License 

The  Joint  Army  and  Navy  Board  on 
Aeronautical  Cognizance  has  found  it 
necessary  to  issue  a  warning  on  recent 
indiscriminate  operation  of  aircraft  and 
the  serious  dangers  entailed  in  the  opera- 
tion of  aircraft  by  inexperienced  fliers. 
The  warning  was  the  result  of  a  flight 
over  New  York  during  the  parade  of  the 
27th  Division  in  a  flying  boat  at  low  alti- 
tudes. 

The  board  points  out  that  there  is  no 
way  of  adequately  providing  for  the  pub- 
lic safety  where  aeroplanes  fly  at  too  low 
an  altitude  over  cities  or  large  assem- 
blies of  persons.  In  case  of  accident  a 
pilot  would  be  forced  to  descend  immedi- 
ately, and  human  life  and  property  would 
be  endangered  to  a  serious  degree.  All 
persons  operating  civilian  aircraft  are 
cautioned  against  the  repetition  of  an 
occurrence  such  as  that  at  New  York, 
and  are  warned  that  before  engaging  in 
the  operation  of  any  aeroplane  or  bal- 
loon they  must  first  secure  a  license  from 
the  Joint  Army  and  Navy  Board  of  Aero- 
nautic Cognizance. 


Aviation  on  the  Western  Coast 

Aviation  in  California  is  exceedingly 
active,  and  among  the  interesting  demon- 
strations is  a  remarkable  Sierra  Nevada 
and  Rocky  Mountain  flight,  as  well  as  a 
flight  in  two  Curtiss  planes,  piloted  by 
Lt.  T.  S.  Curtis  and  Lt.  Wm.  Beck,  to 
Ogden,  Utah,  from  Mather  Field.  The 
course,  which  has  never  before  been  at- 
tempted by  aeroplane,  covers  a  distance 
of  over  700  miles.  At  Mather  Field  spe- 
cial acrobatic  demonstrations  have  been 
made  for  the  benefit  of  some  twenty-five 
thousand  spectators,  and  owing  to  the 
superb  weather  conditions  flights  have 
been  made  to  Berkeley,  San  Jose,  Santa 
Cruz.  Salinos.  Hollister,  Oreville.  etc. 


Chilian  delegates  to  the  Second  Pan-American  Aeronautic  Convention.     Left  to  right:  Capt. 
Garfias,  General  Pinto,  Chief  of  Staff  of  the  Chilian  Army;  Capt.  M.  G.  Cleary  and  Colonel 
Ewing,  Military  Attache  to  the  United  States  from  Chile 
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GLENN  H.  CURTISS  ON  THE  TRANS -ATLANTIC 

FLIGHT 


THE  American  N-C  Planes  will  gain 
nine  (9)  hours  from  favorable 
winds  if  the  average  weather  con- 
ditions for  May  prevail  during  the  com- 
ing week.  Such  is  the  statement  of  ' 
Glenn  H.  Curtiss,  inventor  of  the  flying 
boat,  and  joint  designer  and  producer 
with  the  U.  S.  Navy,  of  the  Navy-Curtiss 
flying  boats  which  are  now  at  Newfound- 
land ready  for  the  trans-Atlantic  take-off. 

"The  conditions  governing  the  trans- 
oceanic flight,"  said  Mr.  Curtiss,  "are 
partly  created  by  the  weather  and  the 
route  chosen,  and  partly  by  the  flying 
craft  themselves.  The  Navy  has  obvi- 
ously given  a  long  and  careful  study  to 
both.  In  my  opinion  Naval  flyers  have 
chosen  the  best  route  and  are  employing 
a  type  of  seaplane  which  gives  them  the 
largest  possible  factor  of  safety. 

Advantages  of  the  Azores  Route 
"There  has  been  a  difference  of  opinion 
as  to  whether  the  Newfoundland-Ireland 
or  the  Newfoundland- Azores-Portugal 
route  is  the  better.  The  former  is  more 
direct.  As  one  who  has  been  interested 
in  trans- Atlantic  flight  since  1914,  how- 
ever, I  can  see  five  distinct  advantages 
to  the  southern  course.  They  may  be 
listed  as  follows : 

1.  It  requires  a  maximum  flight  with- 
iut  landing  of  almost  seven  hundred 
miles  less  than  does  the  northern 
route.  The  distance  to  Flores,  the 
first  Azores  Island,  is  only  1200  nauti- 
cal miles  as  against  1890  to  the  Stilly 
Islands,  the  nearest  point  off  the  Irish 
coast. 

2.  It  avoids  the  dangerous  fog  belt 
which  lies  to  the  east  and  northeast 
of  Newfoundland. 

3.  It  is  attended  by  more  favorable 
weather  generall\\ — warmer,  clearer, 
and  freer  from  atmospheric  disturb- 
ances. 

4.  It  is  in  the  path  of  steamer  traffic, 
and  hence  offers  a  greater  element  of 
safety  in  case  it  is  necessary  to  make 
a  descent  in  mid-ocean. 

5.  It  is  in  the  path  of  winds  which, 
under  normal  circumstances,  will  in- 
crease by  40%  the  speed  of  the  aero- 
planes. 

"The  N-C  planes  could  doubtless  have 
gone  by  the  northern  route.  It  is  shorter 
than  the  southern.  If  the  trans-Atlantic 
voyage  were  to  be  admitted  a  hazard, 
better  indeed  to  get  it  over  with  in  the 


quickest  possible  time,  like  a  cold  shower. 
But  the  Navy,  I  believe,  wishes  to  prove 
that  for  the  right  type  of  plane  the  At- 
lantic trip  is  not  a  hazard.  The  present 
flight  is  to  be  the  demonstration  of  how 
others  like  it  can  be  made  regularly." 
The  Problem  of  Weather 

Mr.  Curtiss  then  discussed  the  question 
of  wind  and  other  atmospheric  elements. 
The  weather  conditions  for  any  part  of 
the  ocean  during  a  given  month  are,  he 
pointed  out,  in  the  large  constant.  Over 
the  water  lying  between  Trepassey  Bay 
and  the  Azores  the  average  winds  blow 
from  the  northwest.  This  produces  an 
exceptionally  favorable  condition,  as  the 
flying  boats  will  be  blown  away  from  the 
fog  belt  (once  they  are  through  a  small 
wind  zone  just  off  Cape  Race)  and  al- 
most directly  toward  the  Azores.  The 
velocity  of  these  winds,  rising  so  far  as 
can  be  computed,  to  30  miles  per  hour  at 
1500  feet  elevation,  is  such  that  a  course 
plotted  to  take  full  advantage  of  them 
will  bring  the  aircraft  to  the  Azores  in 
about  twenty  hours,  while  if  there  were 
dead  air  the  trip  would  take  thirty. 

Whether  average  weather  conditions 
will  prevail  is  a  question.  British  flyers 
at  St.  Johns  have  been  waiting  over  a 
month  for  the  usual  easterly  winds,  which 
they  expected  to  find.  It  is  not  probable 
that  the  Navy  boats  will  wait  for  ideal 
conditions,  even  though  ideal  conditions 
may  be  said  to  be  the  norm.  They  will 
be  satisfied  w"ith  conditions  not  distinctly 
unfavorbale. 

Other  Factors  Governing  Speed 

"But  wind,"  said  the  flying,  boat  de- 
signer, "is  not  the  only  matter  to  be  con- 
sidered. It  will  be  interesting  to  many 
to  know  that  the  speed  at  which  an  aero- 
plane flies  is  determined  by  a  number  of 
considerations.  The  N-C  boats  will  not 
fly  as  fast  as  they  can,  for  to  fly  at  top 
speed  w-ould  not  be  economical  under  the 
circumstances.  Top  speed  uses  up  more 
fuel  in  proportion  to  distance  covered 
than  certain  lower  speeds,  and  in  a  trip 
like  this  gasoline  and  oil  must  be  care- 
fully conserved.  In  other  words,  an 
economy  of  energy  is  necessary  for  the 
purpose  in  view.  The  flying  boats  are 
in  a  sense  like  a  runner.  To  start  for  the 
Azores  at  top  speed  would  be  somewhat 
like  beginning  a  mile  run  with  a  100 
yard  dash.  They  might  draw  on  their 
fuel   supply  to   a   dangerous   point.  In 


any  trip,  therefore,  where  a  saving  of 
gasoline  is  desired,  the  motor  is  run  at 
what  is  called  the  economic  speed.  This 
is  the  speed  at  which  the  greatest  ratio 
of  miles  per  hour  to  gasoline  consumed 
may  be  obtained. 

For  instance,  going  at  75  miles  an  hour 
might  demand  a  larger  consumption  of 
gas  in  proportion  to  speed  than  going  at 

70  miles  an  hour. 

But  the  economic  speed  also  varies  with 
the  amount  of  load  carried.  For  instance, 
at  the  beginning  of  the  present  trip  a 
speed  of  71  miles  an  hour  (regardless 
of  wind)  ought  to  be  most  efficient.  This 
speed  is  higher  than  it  would  be  if  28,500 
lbs.  did  not  have  to  be  supported.  Conse- 
quently as  this  weight  is  reduced  by  the 
consumption  of  oil  and  gas  the  economic 
speed  lessens,  less  power  being  required 
to  support  less  weight,  and  less  power 
resulting  in  slower  forward  progress. 

Thus  if  a  flight  of  30  hours  were  to  be 
made,  the  economic  speed  would  have  de- 
creased at  the  end  of  the  voyage  from 

71  to  61  miles  per  hour.  This  would 
have  followed  a  decrease  in  load  of  11,000 
lbs.,  the  consumption  for  that  period  of 
oil  and  gasoline.  The  reduction  would 
have  been  marked  by  the  shutting  off  of 
one  of  the  three  motors  with  which  the 
flying  boat  had  been  propelled  after  its 
take-off,  it  .being  possible  to  support  the 
aeroplane  with  two  motors  after  about 
6,500  lbs.  of  gasoline  and  oil  had  been 
consumed,  leaving  a  reserve  of  two 
motors  during  the  remainder  of  the  trip. 

Prediction  Possible  Under  Certain 
Conditions 

If  the  speed  of  the  flying  boat  were 
determined  by  wings  and  motor  alone,  we 
could  thus  estimate  scientifically,  knowing 
the  load  of  28,500  lbs.,  the  position  of 
our  aircraft  at  any  stage  of  the  journey. 
Since  the  weather  is  an  additional  factor, 
however,  w:e  can  only  guess.  With  aver- 
age wind  velocity  and  direction,  it  should 
take  just  21  hours  for  the  N-C's  to  reach 
San  Miguel,  the  Azores  island  at  which 
they  plan  to  stop  unless  it  is  advisable 
to  descend  at  Flores. 

If  normal  wind  conditions  should  pre- 
vail, the  boats  would  have,  at  the  begin- 
ning, a  flight  for  three  hours  against  a 
cross  wind.  They  would  fly  at  71  miles 
per  hour  in  order  to  sustain  their  load 
of  28.500  lbs.,  and  would  gain  from  the 
(Continued  on  page  510) 


The  Trans-Atlantic  Boat  N.C.-3,  equipped  with   four  Liberty  motors,  and  with  three  tractor  propellers  and  one  pusher.  ©  Centra]  News 


486         AERIAL  ACE  WEEKLY,  May  19,  1919 


THE  START  OF  THE  TRANS-ATLANTIC  FLIGHT 


THE  navy  fliers  have  made  a  gallant 
and  successful  start.  The  longest, 
most  difficult,  and  most  dangerous 
part  of  their  journey  still  lies  ahead,  and 
they  may  yet  find  some  obstacle  in  weather 
conditions  such  as  have  held  the  British 
fliers  so  long  at  St.  John's.  But  all  praise 
to  them  for  their  good  beginning. 

The  three  United  Slates  Navy  flying 
boats  NC-1,  NC-3,  and  NC-4,  got  away 
from  Rockaway  at  10  o'clock  on  the 
morning  of  May  8th.  After  several  days 
of  waiting,  commanders  and  crews  were 
on  edge  when  gray  dawn  stole  in  this 
morning  and  were  early  down  at  the 
launching  ways  of  the  three  big  flying 
boats.  Before  8  o'clock  the  "One"  and 
the  "Three"  were  taken  out  for  test 
flights,  and  were  found  fit  in  every 
minutest  particular.  Victualled,  fuel 
tanks  filled,  tuned  up  to  the  last  minute, 
they  were  ready  to  go. 

The  only  thing  holding  back  the  start 
was  uncertainty  as  to  the  weather  along 
the  coast  to  the  north.  At  Rockaway 
weather  conditions  were  ideal  for  flying, 
with  a  gentle,  steady  wind  out  of  the 
northwest  which  would  put  it  almost  at 
the  fliers'  backs.  And  as  reports  came  in 
from  northern  points,  showing  the 
weather  equally  favorable  all  along  the 
route,  the  impatience  of  men  and  com- 
manders to  be  off  became  more  and  more 
marked. 

At  length  the  full  weather  report  from 
Washington  arrived  at  9.30  A.  M.,  and 
Commander  Towers,  standing  among  a 
group  of  officers,  grinned  broadly  and 
cried  : 

"Well,  boys,  we  beat  it!" 

The  ensuing  half  hour  was  a  busy  time, 
with  none  except  those  officially  attached 
to  the  navy  permitted  near  the  marine 
railways  or  launching  ways  which  held 
the  three  big  seaplanes.    The  watching 


By  G.  DOUGLAS  WARDROP 

crowd  was  small,  however,  consisting  of 
some  500  to  600  attaches  of  the  naval  air 
station  and  of  newspaper  men.  To  this 
number  was  added  presently  a  group  of. 
women,  including  the  wives  of  Com- 
mander Towers  and  his  brother  officers. 

Captain  Noble  E.  Irwin,  U.  S.  N., 
chief  of  the  Bureau  of  Naval  Aviation, 
Washington,  escorted  the  women  to  the 
station  and  on  arrival  excused  himself  to 
run  forward  to  the  launching  ways,  wav- 
ing some  small  object  in  his  upraised 
hand.  He  was  laughing  as  he  greeted  the 
first  man,  extending  the  object  to  him. 

"A  four-leafed  clover,"  said  the  man. 
It  was  Lieutenant-Commander  Richard- 
son. "Gee!" 

And  he  crammed  it  deep  into  a  well- 
protected  pocket. 

Captain  Irwin,  a  "four-striper,"  hustled 
along  the  launching  ways,  dealing  out 
other  four-leafed  clovers  from  his 
pocket  to  officers  and  mechanics  of  the 
boat  crews  alike.  Each  man  receiving  his 
smiled  beatificially,  as  if  certain  that  now 
all  would  be  well,  and  immediately  stowed 
that  clover  away  at  the  bottom  of  every- 
thing. 

"Hey,  Captain,"  a  voice  called  out,  as 
Captain  Irwin  was  about  to  turn  away, 
"don't  forget  'Smoke'!" 

The  captain  faced  about  and  at  the 
sound  of  his  name  being  shouted, 
"Smoke"  Rhodes,  mechanic  of  the  NC-4. 
looked  up  from  his  occupation  of  tinker- 
ing with  something  in  the  cockpit  of  the 
big  boat,  and  peered  over  the  edge,  fif- 
teen feet  above  Captain  Irwin's  head. 
With  a  wave  of  the  hand,  the  captain 
started  to  provide  a  reserve  personnel  in 
to  climb  up  and  "Smoke"  stretched  a 
greasy  hand  down  to  meet  him.  He  took 
the  extended  clover,  and  then  the  captain 
gripped  his  hand,  grease  and  all,  and 
shook  it  heartily. 


At  this  sign  of  comradeship  between 
"four  striper"  and  mechanic,  the  sailors 
ashore  let  out  a  cheer. 

And  now  the  hour  to  start  had  come. 
The  three  boats  were  poised  on  the 
launching  ways,  bodies  of  battleship  gray, 
wings  yellow.  Every  man  was  in  his 
place.  Each  boat  held  its  crew  of  six, 
with  an  additional  man  to  be  carried  as 
far  as  Newfoundland  in  order  that  minor 
mechanical  difficulties  which  might  occur 
'in  the  first  part  of  the  trip  could  be 
quickly  remedied,  and  also  in  case  of  any 
sickness  developing  among  the  regular 
crews. 

The  men  obviously  were  laboring  under 
great  nervous  excitement  as  they  settled 
in  their  places,  adjusting  over  their  heads 
the  instruments  of  the  wireless  telephone 
with  which  they  could  communicate  with 
each  other.  The  pilots  gripped  the  wheels. 
The  crowd  stood  clear. 

With  a  tremendous  roar,  the  four  big 
Liberty  motors  of  the  NC-3,  Commander 
Towers'  craft,  began  turning  over.  The 
boat  leaped  down  the  launching  way  like 
a  thing  alive  and  slid  far  out  into  the 
water.    It  was  9.57. 

Another  roar,  the  NC-4  was  on  her 
way,  9.58. 

Another  roar,  the  NC-1  was  off,  9.59. 

For  a  few  breathless  minutes  the  boats 
manoeuvred  in  the  water.  Then  the 
"Three"  suddenly  soared  upward.  One 
minute  later  to  the  second  the  "Four"  fol- 
lowed in  the  air.  And  another  precise 
minute  behind  rose  the  "One." 

There  was  little  cheering.  Everybody 
was  too  busy  watching  and  thinking  of 
what  the  start  of  the  flight  portended, 
perhaps,  to  give  -vent  to  his  feelings. 

Long  before  the  flight  was  determined 
upon,  the  few  spectators  were  assembled. 
Besides  Commander  Irwin,  Commander 
A.  K.  Atkins,  head  of  the  aviation  sec- 


American  and  British  Planes  Ready  for  Ocean  Flight 


St.  John's,  N.  F.,  May  14.— The  American  NC-1  and  NC-3 
planes  are  ready  to  attempt  the  transatlantic  flight  as  soon  as 
the  storm  area  over  the  mid-Atlantic  disappears.  The  NC-4 
is  expected  daily  from  Chatham,  Mass..  where  she  was  forced 
to  descend  on  account  of  engine  trouble  encountered  "on  the 
first  leg  of  the  flight  from  Rockaway  Naval  Air  Station. 
Unfavorable  weather  conditions  have  prevented  the  NC-4 
from  rejoining  the  NC-1  and  NC-3  at  Trepassey  Bay. 

According  to  press  dispatches,  it  is  considered  likely  that  the 
NC-4  will  attempt  to  fly  to  Trepassey  Bay  from  Chatham  in 
one  flight.  It  is  considered  improbable  that  the  NC-1  and 
NC-3  will  wait  for  the  NC-4,  and  hence  every  effort  is  being 


strained  to  reach  Newfoundland  before  the  start  of  the 
remainder  of  the  fleet. 

Two  aviation  parties  contemplating  a  transatlantic  flight  in 
Bolton  and  Paul  and  Vickers-Vimy  aeroplanes,  both  of  Brit- 
ish make  reached  here  on  May  13.  While  Messrs.  Hawker 
and  Raynham,  pioneer  flyers  at  this  "hopping  off"  place, 
studied  weather  charts  which  indicated  continuance  of  unfa- 
vorable conditions  which  have  held  them  landbound  for  more 
than  a  month.  Captain  U.  S.  Bennett  began  an  inspection  of  a 
possible  site  for  the  Bolton  and  Paul  three  seater,  while  Cap- 
tain A.  A.  Alicott  and  A.  W.  Brown  conducted  negotiations 
for  the  housing  of  their  Vimy  machine. 


The  NC-1.  first  of  the  NC  flying  boats  built  for  the  Navy's  attempt  to  fly  across  the  Atlantic 
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tion  of  the  Bureau  of  Steam  Engineer- 
ing, which  is  responsible  for  the  power 
plants  of  the  planes,  also  came  on  from 
Washington. 

Glenn  H.  Curtiss,  builder  of  the  planes ; 
Commander  G.  C.  Westervelt,  who  had 
much  to  do  with  the  construction  of  the 
hulls  of  the  ships;  G.  Douglas  Wardrop, 
managing  editor  of  Aerial  Age;  Mrs. 
Richardson,  wife  of  Commander  H.  C. 
Richardson,  pilot  on  the  NC-3,  and  her 
little  daughter  Margaret  Jane;  Mrs.  Ida 
Harding,  aunt  of  Lieut.  Barin,  pilot  on 
the  NC-1,  and  Lieut.  Commander  George 
R.  Murray,  commandant  of  the  naval  avi- 
ation station  at  Anacosta,  D.  C. ;  Dr. 
Charles  Olmstead,  designer  of  the  pro- 
pellers" used  by  the  seaplanes,  and  Her- 
bert Satterlee,  formerly  Assistant  Secre- 
tary of  the  Navy,  and  Mrs.  Satterlee, 
also  were  present. 

When  the  planes  leave  for  the  Azores, 
1,200  nautical  miles  distant  from  the 
starting  point  at  Trepassey  Bay,  New- 
foundland, they  each  will  weigh  28,000 
pounds,  for  they  will  carry  two  tons 
more  of  gasoline  than  they  did  on  their 
first  hop.  In  addition,  instead  of  seven 
men  the  flagship  of  Commander  Towers 
will  carry  only  five,  who,  besides  the  com- 
mander, will  be  Commander  Richardson 
and  Lieut.  David  H.  McCullough,  pilots  ; 
Lieutenant-Commander  R.  A.  Lavender, 
radio  operator,  and  Machinist  L.  R. 
Moore.  Lieutenant-Commander  R.  E. 
Byrd,  who  was  on  board  yesterday  to 
conduct  special  navigational  experiments, 
and  Lieut.  B.  Rhodes,  reserve  pilot 
engineer,  will  be  dropped  at  Newfound- 
land. 

Lieut.  J.  L.  Breese  will  quit  the  crew 
of  the  NC-4  at  Newfoundland,  leaving  it 
composed  of  Lieutenant-Commander  A. 
C.  Read,  commander  and  navigator ; 
Lieuts.  E.  F.  Stone  and  Walter  Hinton, 
pilots ;  Ensign  H.  C.  Rodd,  radio  oper- 
ator, and  Chief  Machinist's  Mate  E.  S. 
Rhodes. 

From  the  crew  of  the  NC-1  Machinist 
R.  Christensen  will  be  eliminated,  leaving 
Lieutenant-Commander  Bellinger,  navi- 
gator ;  Lieutenant-Commander  M.  A. 
Mitscher  and  Lieut.  L.  T.  Barin,  pilots  ; 
Lieut.  H.  Sadenwater,  radio  operator,  and 
Chief  Machinist's  Mate  C.  I.  Keslef, 
engineer,  to  make  the  next  leg  in  the 
j  ourney. 

The    Personnel    of    the  Expedition 

Commander  John  Henry  Towers  is  in  com- 
mand of  the  division  of  three  NC  flying  boats. 
He  was  one  of  the  first  to  go  into  aviation,  at  a 
time  when  the  officers  of  the  navy  thought  a 
man  was  ruining  his  career  to  take  up  with  what 
many  thought  was  only  a  dangerous  toy,  and 
his  record  covers  the  whole  period  of  the  de- 
velopment of  aviation  in  the  navy.  A  happen- 
ing in  his  early  career  is  told  as  characteristic 


of  the  man.  In  1910,  just  after  he  had  become 
a  student  in  aviation,  he  and  Ensign  Billingsly 
were  up  in  the  air  1,500  feet,  in  a  machine  of 
the  primitive  type  of  those  days,  with  a  bamboo 
frame.  An  accident  happened,  control  was  lost, 
and  the  machine  swung  over  with  such  velocity 
that  both  men  were  thrown  from  their  seats. 
Billingsly  was  flung  clear  of  the  seaplane  and 
fell  to  his  death.  Towers  managed  to  catch  hold 
of  a  strut  and  held  to  this  in  the  descent  toward 
the  water.  Just  before  the  machine  reached  the 
water,  the  wind  caught  it  and  it  leveled  off. 
This  broke  the  fall  and  saved  Towers's  life. 

In  the  course  of  the  next  year  the  navy 
made  a  definite  start  in  the  development  of 
aviation.  Towers  was  ordered  to  Hammonds- 
port,  N.  Y.,  where  arrangements  had  been  made 
with  Glenn  H.  Curtiss  to  build  two  flying  boats 
and  instruct  two  officers  in  flying.  Lieutenant 
Towers,  with  Lieutenants  John  Rodgers  and  T. 
G.  Ellyson,  also  pioneers,  were  soon  ordered  to 
Annapolis,  where  three  small  hangars  had  been 
built.  The  equipment  (it  sounds  like  100  years 
ago  compared  with  what  the  navy  has  today) 
consisted  of  one  seaplane,  one  Curtiss  landplane, 
and  a  Wright.  There  they  continued  to  fly  until 
January,  1912,  when  Towers  was  ordered  to  the 
San  Diego  experimental  camp.  Next  year  he 
was  at  Annapolis  as  the  senior  officer  for  the 
training  of  officers  in  flying.  In  the  Fall  of  the 
year  he  made  a  new  world's  record  for  sustained 
flight  in  the  air — six  hours  and  eleven  minutes. 
In  1913  he  was  ordered  to  Guantanamo,  Cuba,  to 
educate  the  fleet  at  that  naval  base  in  the  possi- 
bilities of  aircraft.  All  the  time  he  was  engaged 
in  development  work,  and  was  one  of  the  orig- 
inators of  the  catapult  and  cable  for  launching 
a  seaplane  from  the  deck  of  a  battleship. 

When  the  trouble  with  Mexico  arose  he  was 
placed  in  command  of  the  aviation  naval  detach- 
ment in  the  expedition  against  Vera  Cruz.  On 
his  return  to  Washington  he  was  ordered  to 
special  duty  to  assist  in  the  development  and 
building  of  a  seaplane  to  cross  rhe  Atlantic.  At 
the  start  of  the  war  he  was  ordered  to  Europe, 
on  his  own  application,  as  an  observer  of  aviation 
development  there.  He  visited  all  the  principal 
air  stations,  and,  while  making  studies  in  Eng- 
land, served  as  Assistant  Naval  Attache  to  the 
American  Embassy.  In  October,  1916,  he  was 
assigned  to  duty  in  the  Office  of  Operations, 
.Navy  Department,  where  he  was  the  only  avia- 
tion officer  up  to  the  time  we  entered  the  war. 
Later,  as  a  Lieutenant-Commander,  he  was  made 
Senior  Assistant  to  the  Director  of  Naval  Avia- 
tion. He  received  his  appointment  as  Com- 
mander in  July,  1918.  In  February  of  the  pres- 
ent year  he  was  placed  in  charge  of  the  de- 
velopment of  plans  and  the  assembly  of  material 
for  the  proposed  transatlantic'  flight.  In  the 
order  of  the  latter  part  of  April  placing  him 
in  command  of  the  transatlanic  flight  is  the  fol- 
lowing: 

"As  commander  of  NC  seaplanes  Division  1, 
of  regularly  commissioned  seaplanes,  his  status 
will  be  the  same  as  of  seagoing  ships  of  the 
navy." 

Commander  Towers  is  a  Georgian,  34  years 
old.  He  was  graduated  from  the  Naval  Acad- 
emy in  1906.    He  is  married  and  has  a  daughter. 

With  Towers  on  NC-3 

In  describing  the  personnel  of  each  of  the  sea- 
plane crews  separately  the  strenglh  of  the  navy's 
position  in  attempting  the  transatlantic  flight  is 
brought  out.  Each  commander  is  a  line  officer 
of  the  navy,  and  an  expert  in  navigation.  Then 
there  are  representatives  of  the  Bureau  of  Con- 
struction and  Repair,  officers  who  bore  an  im- 
portant part  in  the  design  of  the  NC  seaplanes, 
and  who  therefore  know  well  every  part  of  the 
construction  in  case  of  any  trouble.  Then  there 
are  the  representatives  of  the  Bureau  of  Steam 
Engineering,  wi'.h  expert  knowledge  of  any  prob- 
lem that  will  arise  in  that  field;  radio  men  whose 
inventive  ability  has  added  improvements  -to  the 


apparatus  in  use,  and  mechanicians  with  rare 
skill  for  detecting  engine  trouble.  In  addition 
there  are  overlapping  qualifications  that  bind 
the  crews  together.  With  the  exception  of^  the 
radio  men  all  are  pilots.  Only  the  navy,  it  is 
evident,  could  have  drawn  all  these  varied  -  ex- 
perts from  one  organization. 

On  Seaplane  No.  3,  with  Commander  Towers, 
the  construction  end  is  represented  by  Com- 
mander Holden  C.  Richardson.  He  had  a  large 
share,  it  is  understood,  in  the  design  of  the  hull 
of  the  NC  planes.  He  has  been  an  aviation  pilot 
for  many  years,  and  was  one  of  the  men  who, 
with  Towers,  developed  the  catapult  for  launch- 
ing a  seaplane  from  a  battleship.  He  is  a  Penn- 
sylvanian,  born  in  1878,  and  entered  the  Naval 
Academy  in  1897.  Graduating  high  in  his  class, 
he  was  assigned  to  construction.  His  first  im- 
portant connection  with  aviation  came  in  1912, 
when  he  was  ordered  to  the  navy  yard  at 
Washington  for  experimental  work  on  naval 
hydroplanes.  He  became  one  of  the  first 
aeronautical  engineers  in  the  country,  and  for 
the  last  six  years,  with  some  interruptions,  has 
been  engaged  in  the  design  and  construction  of 
seaplanes.  While  at  the  Pensacola  Station  he 
was  one  of  the  first  officers  to  risk  his  life 
in  a  seaplane  driven  for  the  first  time  by  a 
Liberty  motor.    He  is  41  years  old. 

Lieut.  Commander  Robert  Lavender,  the  next 
member  of  the  crew  of  No.  3,  is  the  radio 
officer  of  that  ship.  He  has  played  a  leading 
part  both  in  the  early  experimental  work  in 
radio  telegraphy  and  telephoning  and  in  their 
development.  He  is  the  officer  who  gave  Sec- 
retary Daniels  a  new  experience  a  short  time 
ago — a  talk  from  Washington  wih  an  aeroplane 
miles  away.  Lavender  was  at  the  air  end. 
Lieut.  Commander  Lavender  was  with  Admiral 
Sims  when  he  was  in  command  of  the  destroyer 
force  a  few  years  ago.  He  went  up  at  Guan- 
tanamo to  test  a  radio  telegraph  set,  then  in  its 
earliest  stages.  Lieut.  Commander  Chevalier 
was  the  pilot.  The  machine  fell.  Lavender 
sought  to  stay  himself  by  catching  hold  of  the 
sides  of  the  boat,  and  when  the  plane  struck 
the  water  both  his  arms  were  broken.  Chevalier 
was  asked  afterward  to  tell  how  the  fall  felt 
when  they  struck  the  water. 

"As  if  you  ran  into  a  stone  wall  when  going  at 
the  rate  of  200  miles  an  hour,"  he  said. 

The  experience  merely  called  forth  a  larger 
supply  of  grit  in  Lavender,  though  it  took  a  year 
for  him  to  recover  from  the  effects  of  the  acci- 
dent. He  was  assigned  to  shore  duty  and  placed 
in  charge  of  all  radio  material  for  aircraft  work 
and  went  to  England,  France,  and  Italy  to  in- 
spect radio  air  plants  there.  Laterf,  under  his 
supervision,  the  radio  telephone  for  speaking  to 
and  from  aeroplanes  was  developed  for  long  dis- 
tances. He  was  born  in  Iowa  in  1889,  and  ap- 
pointed midshipman  from  that  State  in  1912. 

Lieut.  Commander  Richard  C.  Byrd,  navi- 
gator, appointed  to  the  Naval  Academy  from  Vir- 
ginia in  1908,  is  a  retired  naval  officer  who  on 
his  return  to  active  duty  in  1917  entered  the 
aviation  branch.  After  completing  his  course  he 
was  ordered  to  Halifax,  Nova  Scotia,  and  placed 
in  command  of  the  United  States  naval  forces 
operating  in  Canadian  waters.  There  he  made 
a  reputation  in  the  building  up  of  our  two  sta- 
tions, one  at  Halifax  and  the  other  at  North 
Sidney,  and  it  is  evident  that  his  quick  grasp 
of  aviation  in  view  of  the  short  time  he  has 
been  in  the  service  won  him  a  place  in  the  rostei 
of  the  transatlantic  crews.    He  is  31  years  old 

Lieutenant  David  H.  McCulloch,  pilot  and  ex- 
perimenter in  No.  3,  member  of  the  United 
States  Naval  Reserve  force,  has  been  flying 
many  years  and  is  known  as  one  of  the  best 
pilots  which  the  war  brought  to  the  service  of 
the  navy.  In  August,  1918,  he  flew  from  Garden 
.City,  L.  I.,  to  Hampton  Roads,  and  was  one  of 
the  first  men  to  go  up  in  the  navy's  big  seaplane. 
At  Hampton  Roads  he  trained  many  navy  avi- 
ators for  overseas  service.    He  was  born  in  Port 
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Royal,  Penn.,  in  1890,  and  entered  the  Naval 
Reserves  in  October,  1917.  McCulloCh  is  known 
for  his  daring.  In  laying  out  new  types  ot 
machines  he  has  been  a  chief  test  pilot  for  the 
navy  during  the  war. 

Next  in  No.  3  comes  Lieutenant  Braxton 
Rhodes,  engineer.  He  is  one  of  the  best  motor 
mechanics  in  America.  He  knows  all  the  makes 
of  motors  like  a  book,  and  after  several  years 
service  in  the  navy  his  skill,  steadiness,  and 
nerve  led  to  his  alvancement  from  the  ranks.  In 
October,  1917,  he  was  made  an  ensign  in  the 
United  States  Naval  Reserve  force.  For  a  short 
time  he  was  on  the  other  side  during  the  war,  at 
the  United  States  Naval  Air  Station  at  St. 
Trojan,  France,  in  connection  with  the  engineer- 
ing of  various  types  of  motors,  and  thus  not  on 
a  duty,  that  barred  him  from  selection  for  the 
transatlantic  flight.  Lieutenant  Rhodes  was  born 
in  Windsor,  N.  C,  in  1892. 

Boatswain  Lloyd  R.  Moore  is  the  last  man  in 
No.  3  seaplans.  His  genius  as  a  motor  mechanic 
raised  him  from  the  level  of  an  enlisted  man. 
A  navy  aviation  officer  said  the  other  day  aa 
Washington  that  Rhodes  and  Moore  were  un- 
doubtedly two  of  the  best  motor  enginemen  in 
the  world. 

Moore  was  born  in  Grand  Island,  Neb.,  in 
1892  and  won  his  appointment  as  boatswain  in 
May,  1918. 

Fliers  on  NC-1 

Lieut.  Commander  Patrick  N.  L.  Bellinger, 
comander  of  the  NC  I,  like  Towers,  goes  back  to 
the  very  beginning  of  aviation  in  the  navy.  He 
was  our  fourth  naval  officer  to  qualify  as  an 
aviator.  Before  that  he  had  specialized  in  gun- 
nery. In  1910  he  commanded  the  turret  that 
made  a  new  high  record.  Then  his  daring 
nature  sought  opportunity  with  the  submarines, 
and  during  1912  he  was  attached  to  the  Atlantic 
Submarine  Flotilla.  In  the  following  year  the 
risks  and  promise  in  av'ation  appealed  to  him, 
and  he  was  ordered  to  the  Naval  Academy,  and 
he  has  been  prominently  identified  with  the  de- 
velopment of  aviation  ever  since.  In  1914  he 
was  sent  to  Guantanamo,  Cuba,  where  an  avia- 
tion camp  was  to  be  established  for  the  Atlantic 
Fleet ;  then  to  the  North  Carolina  to  assist 
in  the  experiments  for  the  launching  of  a  sea- 
plane from  the  decK  of  the  ships  by  means  of  the 
catapult. 

In  the  Winter  of  1915  he  took  part  in  one  of 
the  first  instances  in  which  gunnery  fire  from 
a  ship  was  spotted  by  means  of  an  airplane. 
With  Lieut.  Commander  Read  as  the  observer, 
he  flew  over  from  the  naval  air  station  at 
Pensacola  to  the  fleet,  and  spotted  for  the 
New  York  and  Texas  in  firing  at  special  em- 
placements at  Fort  Morgan,  Mobile  Bay.  In 
1916  the  Lieutenant  Commander  had  charge  of 
the  experiment  and  test  department  at  the  Pensa- 
cola Station,  which  included  the  trying  out  of 
all  new  machines.  The  next  year,  in  November, 
he  was  placed  in  command  of  the  naval  air  sta- 
tion at  Hampton  Roads,  where  he  did  important 
experimental  work,  besides  serving  on  boards  in 
connection  with  the  location  of  new  United 
States  stations  along  the  Atlantic  Coast  in  the 
United  States  and  Canada.  Next  to  Lieut.  Com- 
mander Chevalier,  Mr.  Bellinger  has  probably 
spent  more  time  in  the  air  than  any  other  of- 
ficer in  the  Navy.    He  is  a  man  of  remarkable 


physique,  though  of  medium  height,  and  will 
have  his  joke,  even  at  the  most  ticklish  times. 
He  is  a  South  Carolinian,  born  at  Cheraw  in 
1885,  appointed  a  midshipman  from  that  Statae 
in  1903,  and  is  married. 

Next  in  No.  1  is  Lieut.  Commander  Marc  A. 
Mitscher,  navigator.  He  took  part  in  the  avia- 
tion experiments  on  the  battleship  North  Caro- 
lina, and  is  a  graduate  of  the  Navy  aviation 
class  of  "1916.  In  1918  he  was  placed  in  com- 
mand of  the  Naval  Air  Station  at  Rockaway, 
L.  I.,  and  later  was  in  charge  of  the  Navy 
Air  Station  at  Miami,  Fla.,  one  of  the  largest 
elementary  training  stations  in  the  Navy  during 
the  war.  His  combined  record  as  a  pilot  and  an 
executive  signaled,  him  out  for  a  place  in  the 
trans  Atlantic  crew.  He  was  born  in  Wisconsin 
in  1887,  and  entered  the  naval  service  as  a  mid- 
shipman from  Oklahoma  in  1904. 

Lieutenant  Louis  T.  Barin,  pilot  and  experi- 
menter, L'nited  States  Naval  Reserves,  is  both  a 
designer  and  a  pilot,  with  a  combination  of 
qualities  hard  to  duplicate.  At  Pensacola,  where 
he  was  stationed  in  1^17  to  test  out  new  planes, 
he  acquired  the  name  of  "Daredevil  Barin." 
There  his  nerve  had  to  face  a  severe  ordeal.  He 
was  up  6,000  feet  with  a  new  machine  when  it 
went  wrong  and,  turning  over,  began  to  fall. 
Down  it  came,  apparently  a  hopeless  wreck,  but 
Barin  kept  his  head  and  worked  with  might  and 
main  to  regain  control.  Within  a  few  hundred 
feet  of  the  water  he  succeeded,  but  his  helmet 
and  goggles  were  gone  and  his  clothes  partly 
torn  off  him  by  the  air  pressure  of  the  descent 
at  such  a  velocity  from  a  great  altitude. 

Barin  was  born  in  Portland,  Ore.,  in  1890, 
and  entered  the  Naval  Reserve  Force  in  April, 
1917. 

Lieutenant  Harry  Sadenwater,  radio  officer  for 
Seaplane  No.  1,  has  had  unusual  experience  with 
the  direction  finder.  Before  he  joined  the  Naval 
Reserves  in  April,  1917,  he  was  radio  instructor 
in  in  East  Side  Y.  M.  C.  A.,  New  York  City, 
and  was  also  radio  inspector  for  the  Depart- 
ment of  Commerce  in  New  York.  In  this  ca- 
pacity he  adjusted  the  radio  apparatus  on 
every  ship  of  importance  coming  into  New 
York.  Lieutenant  Sadenwater  was  born  in 
Brooklyn  in  1894. 

Machinist  Rasmus  Christiansen  and  Chief 
Machinist's  Mate  C.  I.  Kesler,  mechanicians  for 
No.  1 ,  are  both  skilled  in  the  highest  degree 
and  proved  in  previous  emergencies.  Christian- 
sen was  born  in  Germany  in  1883,  and  is  one 
of  the  old  navy  chief  petty  officers.  Kesler 
entered  the  navv  in  1905.  He  was  born  in  Ohio 
in  1882. 

On  the  Seaplane  N.  C.-4 

Seaplane  No.  4,  the  craft  which  alighted  off 
the  New  England  coast  while  trying  to  flv  to 
Halifax  on  Thursday,  is  in  charge  of  .  Com- 
mander Albert  C.  Read.  He  belongs  to  the  sec- 
ond group,  in  point  of  time,  in  the  development 
of  Annapolis  graduates  in  aviation.  To  the  first 
group  belonged  Towers,  Richardson,  and 
Bellinger.  The  pioneers  became  pilots  through 
individual  training.  Read  is  a  member  of  the 
first  aviation  class  of  the  navy,  that  of  1914. 
He  had  been  graduated  at  the  Naval  Academy 
earlier,  near  the  top  of  his  class,  and  his  ability 
advanced  him  rapidly  in  aviation.    He  not  only 


won  a  place  as  one  of  the  best  pilots,  but  also 
as  an  administrator  in  the  aviation  division. 

Commander  Read  was  born  in  New  Hampshire 
in  1887  and  appointed  a  midshipman  from  Mas- 
sachusetts in  1903.  He  is  married  and  has  one 
child,  a  boy.  He  is  a  small  man,  quiet  and 
observing. 

First  Lieutenant  Elmer  F.  Stone,  pilot  and 
(.-(instruction,  belongs  to  the  United  S'.ates  Coast 
Guard  and  is  one  of  the  oldest  fliers  in  that 
organization.  His  skill  and  daring  when  the 
war  placed  a  greater  pressure  on  the  Navy  led 
to  his  transfer  to  the  Bureau  of  Construction 
and  Repair  as  a  test  pilot  for  new  machines,  and 
the  record  he  made  won  him  a  place  in  the  trans- 
Atlantic  list.  Lieutenant  Stone  was  born  in  New 
York  in  18S7  and  appointed  to  the  United  States 
Coast  Guard  Academy  from  Norfolk,  Va.,  from 
which  he  was  graduated  in  1910. 

Lieutenant  Walter  Hinton,  pilot,  was  an  enlisted 
man  who  became  an  ensign  in  March,  1918,  and 
on  account  of  his  skill  as  an  aviator  was  desig- 
nated r.s  one  of  the  pilots  of  the  flying  boat  H-16 
in  its  flight  from  Rockaway  Beach  to  Hampton 
Roads  last  January.  Hinton  was  born  in  Ohio 
and  is  31  years  old. 

Lieutenant  James  L.  Breeze,  engineer,  the 
next  man  in  No.  4,  is  from  the  Bureau  of  Steam 
Engineering,  Navy  Department.  During  the  war 
he  served  as  a  test  pilot  for  experimental 
machines  and  was  also  engaged  in  the  develop- 
ment of  power  plant  accessories  and  apparatus 
as  a  member  of  the  Havier-than-Air  Engineering 
Section  of  the  Bureau  of  Steam  Engineering. 
In  January,  1919,  he  was  detailed  to  the  special 
board,  of  which  Lieut.  Commander  S.  M.  Kraus 
was  the  senior  member,  to  make  a  study  of 
equipment  and  power  plant  installation  of  the  sea- 
planes being  prepared  for  the  trans-Atlantic  flight. 
This  is  an  illustration  of  how  each  member  of 
the  crews  had  previous  thorough  contact  with  the 
problems  that  would  confront  him  on  an  ocean 
flight.  Lieutenant  Breeze  is  a  member  of  the 
Naval  Reserves,  which  he  entered  as  an  ensign 
in  November,  1917.  He  was  born  at  Newport, 
R.  I.,  and  is  34  years  old. 

Ensign  Herbert  C.  Rodd,  radio  officer  for  No. 
4.  assisted  in  the  development  of  the  radio 
cr.mpass  used  on  the  three  seaplanes.  Before  he 
joined  the  United  States  Naval  reserves  in 
August,  1918,  Ensign  Rodd  served  as  radio  op- 
erator on  the  Great  Lakes.  He  was  born  in 
Cleveland,  Ohio,  in  1894. 

In  the  original  assignment  of  the  crew  of  No. 
4,  E.  H.  Howard,  LTnited  States  Naval  Reserve 
Force,  and  Eugene  S.  Rhoades,  U.  S.  N.,  were 
the  mechanicians  of  No.  4,  Rhoades  serving  as 
assistant  to  Machinist  Howard,  but  the  accident 
by  which  Howard  lost  his  left  hand  removed  him 
from  the  list,  and  Rhoades  was  moved  up  to  his 
place.  Rhoades  is  serving  for  the  second  time  in 
the  Navy,  which  he  entered  as  a  coal  passer,  and 
is  known  as  one  of  the  best  enginemen  in  the 
Navy.  His  home  is  at  Somerset,  Penn.  He  is 
28  years  old. 
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FINDING  AIRCRAFT  LANDING  STATIONS  BY  MEANS  OF 
AUDIO  FREQUENCY  RECEIVERS 

Address  Delivered  at  the  Second  Pan-American  Aeronautic  Convention 

By  EARL  C.  HANSON 

Expert  Radio  Aide,  Bureau  of  Steam  Engineering,  Navy  Department 


ONE  of  the  most  important  problems 
confronting  the  successful  future  of 
commercial  aerial  navigation  is  the 
development  of  a  practical  means  for  the 
landing  of  aircraft  with  absolute  safety  in 
darkness  and  the  densest  fog.  The  pur- 
pose of  bringing  forth  the  following  plan 
is  to  increase  the  safety  in  aviation  and 
thus  contribute  to  the  advancement  of  this 
new  art.  , 

At  present  unless  atmospheric  condi- 
tions permit  a  clear  vision  of  the  field 


NT.,  head  of  the  Radio  Division  of  the- 
Bureau  of  Steam  Engineering,  this  new 
application  of  radio  has  progressed  far 
beyond  anything  realized  by  the  public. 
Captain  Hooper  is  a  firm  believer  in  the 
radio  compass  as  a  means  of  promoting 
the  safety  of  sea  or  aerial  navigation. 
Upon  his  recommendation  the  experts  of 
the  Naval  Radio  Laboratory,  Bureau  of 
Standards,  Washington,  took  up  develop- 
ment in  this  important  field.  To-day  all 
ships  of  substantial  size  in  the  Navy  are 


FUG-*- 


from  a  considerable  distance  and  altitude, 
the  bringing  of  aircraft  to  earth  at  the 
spot  chosen  is  uncertain  and  hazardous. 
At  night,  even  with  the  use  of  powerful 
searchlights,  successful  landings  are  ex- 
ceedingly difficult.  With  this  in  mind  we 
must  now  seek  means  of  overcoming  this 
difficulty 

The  Air  Depot  or  landing  station  pro- 
posed is  show:n  diagrammatically  in  Fig- 
ures 1,  2,  3  and  4.  It  comprises  broadly 
the  combination  of  a  radio  directive  trans- 
mission system  to  guide  the  aircraft  at 
high  speed  in  a  direct  course  between 
separated  cities  or  other  points,  audio 
frequency  signal  means  to  project  audio 
frequency  energy  to  predetermined  alti- 
tudes but  restricted  to  the  area  of  the 
landing  field ;  and  an  indirectly  illumi- 
nated zone  in  the  center  of  this  landing 
field.  The  landing  station  is  so  equipped 
that  aircraft  flying  between  two  ports  can 
follow  a  direct  course  by  noting  the  route 
in  which  the  maximum  strength  of  radio 
signals  are  received.  If  desired,  visible 
electrical  indicators  actuated  by  the  radio 
signals  may  be  utilized.  The  purpose  of 
the  audio  frequency  transmission  system 
is  to  indicate  the  exact  location  of  the 
landing  field  in  such  a  way  that  the  air- 
craft in  crossing  the  beam  of  projected 
audio  frequency  energy  is  not  only  aware 
that  the  field  lies  directly  below  but  can 
determine  under  any  condition  the  ap- 
proximate altitude. 

Before  discussing  the  complete  system 
it  would  be  well  to  consider  the  develop- 
ment of  the  radio  compass.  Under  the 
direction  of  Captain  S.  C.  Hooper,  U.  S. 


equipped  with  this  marvelous  radio  com- 
pass and  shore  compass  stations  are  rap- 
idly being  constructed  at  the  entrances  of 
our  principal  harbors  from  which  navi- 
gators may  obtain  bearings,  although 
their  ships  may  be  enveloped  in  heavy 
fog.  We  are  now  ready  to  consider  the 
application  of  the  radio  compass  to  aerial 
navigation. 

The  proposed  "Air  Port"  can  be  more 
readily  understood  by  reference  to  the 
drawings.  Referring  particularly  to  Fig- 
ure 1,  the  numeral  1  indicates  the  land- 
ing field  of  the  Aircraft   Station  .  con- 


Earl  C.  Hanson,  radio  engineer,  Bureau 
of  Steam  Engineering,  who  is  a  pioneer 
in  the  development  of  radio  telephone 
communication  for  moving  trains,  and 
the  inventor  of  a  system  of  wireless  audio 
beacons  for  aero  landing  fields 

structed  preferably  of  solid  material  ac- 
curately leveled  and  equipped  with  drain- 
age systems.  2  reprefents  a  plurality  of 
insulated  electric  conductors  located  at 
the  outer  edges  of  the  field  and  con- 
nected to  a  source  of  audio  frequency 
current  3.  4  indicates  a  second  loop  of 
insulated  electric  conductors  positioned 
nearer  the  center  of  the  landing  field  and 
connected  to  a  second  audio  frequency 
current  source  5.  Within  loop  4  and  at 
the  center  of  the  field  is  shown  an  illu- 
minous  landing  zone.  This  zone  com- 
prises a  series  of  translucent  sections  6 
supported  in  a  suitable  framework  7. 
The  illuminated  zone  is  level  with  the 
surface  of  the  field.    Beneath  sections  6 
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there  are  placed  suitable  lighting  means  8 
such  that  the  entire  translucent  zone  is 
rendered  visible  at  a  considerable  alti- 
tude. 

Figure  4  shows  the  radio  compass  sig- 
nalling station  represented  by  numeral  13 
in  Figure  1.  The  signalling  apparatus  is 
enclosed  in  casing  13,  which  may  be  of 
the  usual  form  of  radio  frequency  direc- 
tive transmitting  apparatus  and  is  pro- 
vided with  coils  14  and  15  arranged  at  90° 
to  each  other  and  positioned  in  vertical 
planes.  The  coils  are  arranged  in  pre- 
determined directive  lines  such  that  sig- 
nals transmitted  will  be  propagated  in 
line  with  the  course  of  the  aircraft  be- 
tween communicating  stations  in  sep- 
arated cities. 

Figure  2  indicates  an  aeroplane  pro- 
vided with  a  looped  conductor  9  con- 
nected to  audio  frequency  responsive  ap- 
paratus contained  on  the  aeroplane.  1  his 
audio  frequency  responsive  apparatus  is 
of  the  type  using  the  well-known  vacuum 
tube  audio  frequency  amplifier  and  is  in 
addition  to  the  radio  frequency  apparatus. 
The  radio  frequency  apparatus  is  em- 
ployed only  in  guiding  the  aircraft  in 
their  course  between  the  communicating 
stations. 

Figure  3  shows  the  wiring  diagram  of 
one  form  of  audio  frequency  apparatus 
adapted  to  be  installed  on  the  aircraft. 
The  looped  conductor  9  is  connected  to 
the  terminals  of  the  primary  of  an  iron 
core  transformer  10,  the  secondary  of 
which  is  directly  connected  in  circuit  with 
the  usual  form  of  thermo-ionic  tube  am- 
plifier 11  having  the  customary  plate  cir- 
cuit with  recording  telephone  12.  The  cir- 
cuit disclosed  permits  response  to  audio 
frequencies  projected  upward  from  the 
loops  2  and  4  at  the  landing  field. 

In  the  operation  of  the  present  landing 
station  loops  2  and  4  are  supplied  with 
currents  of  different  audio  frequencies 
having  different  degrees  of  strength  such 
that  electro-magnetic  energy  will  be  pro- 
jected upwards  from  loop  2  at  high  fre- 
quency and  with  relatively  great  strength, 
while  energy  projected  from  loop  4  will 
have  a  lower  frequency  and  will  be  of 
weaker  intensity.  This  combination  of 
loops  projecting  electro-magnetic  energy 
upwards  at  different  frequencies  to  eleva- 
tions of  different  heights  provides  means 
for  aircraft  approaching  the  landing  sta- 
tion to  readily  locate  the  landing  field 
and  to  determine  immediately  the  eleva- 
tion of  the  aircraft  from  the  field.  For 
example,  the  aviator  wearing  telephone 
receivers  12  within  a  helmet  hears  at  a 
high  elevation  the  audio  frequency  signal 
projected  from  loop  2  having  a  charac- 
tristic  note  and  upon  further  descent 
comes  within  the  field  of  energy  pro- 
jected upward  by  loop'  4  having  a  dif- 
ferent   characteristic    sound.      As  pre- 


Noiselcss  music  transmitter  installed  at 
Walter  Reed  Hospital,  Washington,  D. 
C,  the  invention  of  Mr.  E.  C.  Hanson. 
It  sends  music  to  all  wards  of  the  hos- 
pital, but  is  audible  only  to  patients 
wishing  to  listen 


viously  mentioned,  the  audio  frequency 
energy  could  actuate  visible  indicators 
placed  conveniently  before  the  pilot. 

Reference  character  13  designates  a 
radio  compass  signalling  station  located 
within  the  limits  of  the  landing  station. 

The  landing  station  is  also  provided 
with  hangars,  oil  and  gas  service  depart- 
ment, comfort  facilities,  a  cafe,  telephone 
booth,  long  distance  radio  telephone  and 
telegraph  installations.  The  radio  an- 
tenna is  shown  at  17,  elevated  above  the 
building  16. 

The  future  success  of  commercial  aerial 
transportation  now  awaits  the  establish- 
ment by  municipalities  the  type  of  air- 
craft landing  station  presented. 

The  adoption  of  the  proposed  aircraft 
landing  station  together  with  strict  regu- 
lations of  aerial  highways  will  result  in 
the  rapid  development  of  this  science  and 
art. 


Benzol  for  Engine  Fuel 

The  Committee  of  the  National  Benzol 
Association  has  issued  the  following 
specification  for  benzol  for  use  as  en- 
gine fuel : 

(1)  Specific  gravity,  0.870  to  0.885. 

(2)  Distillation  test  (by  flask)  : 
Benzol  shall  give  a  distillate  of  not  less 

than  75  to  80  per  cent  at  100  deg.  C. 

Benzol  shall  give  a  distillate  of  not  less^ 
than  90  per  cent  at  120  deg.  C. 

Benzol  shall  give  a  distillate  of  not  less 
than  100  per  cent  at  125  deg.  C. 

(3)  Sulphur  shall  not  exceed  0.40  per 
cent. 

(4)  Benzol  shall  be  entirely  free  from 
water. 

(5)  Color  shall  be  water  white. 

(6)  Rectification  test:  90  c.c.  of  the 
sample  shaken  with  10  c.c.  of  90  per  cent 
sulphuric  acid  for  5  min.  should  not  give 
more  than  a  light  brown  color  to  the  acid 
layer. 

'  (7)  Benzol  shall  be  entirely  free  from 
acids,  alkalis  and  sulphuretted  hydrogen. 

(8)  Benzol  shall  not  freeze  at  25  deg. 
Fahr.  below  the  freezing  point  of  water. 

Such  a  specification  should  insure  gen- 
eral freedom  from  trouble  with  this  fuel. 
The  tendency  which  pure  benzol  has  to 
freeze  readily  is  amply  provided  against, 
and  this  is  a  good  point.  The  negligible 
amount  of  sulphur  allowed  is  also  satis- 
factory, as  with  it  no  cylinder  corrosion 
is  likely  to  occur. 

— Motor  (London). 


By  attaching  this  receiver  to  his  bed-spring  the  wounded  soldier  at  Walter  Reed 
Hospital  is  able  to  hear  the  music  or  words  transmitted  by  the  electrostatic  phonograph 


Book.  Review 

Elementary  Aeronautics,  or  The  Sci- 
ence and  Practice  of  Aerial  Machines. 
Compiled  by  Albert  P.  Thurston,  B.  Sc. 
126  illustrations. 

The  author  has  been  persuaded  to  pub- 
lish this  work  in  the  hope  that  it  may  be 
useful  in  leading  others  to  the  scientific 
study  of  aeronautics.  The  aim  of  the 
author,  therefore,  has  been  to  present  to 
the  reader  a  simple  and  concise  account 
of  the  action  of  air  upon  moving  planes^ 
aerocurves,  propellers,  bars  and  the  like, 
and  the  application  of  these  principles  to 
practice. 

The  theory  of  the  normal  and  inclined 
plane  and  aerocurve  is  dealt  with  in  Chap- 
ters I  and  II. 

An  introduction  to  the  important  prob- 
lem of  stability  has  been  given  in  Chap- 
ters III  and  IV.  The  theories  and  results 
deduced  in  Chapters  III  and  IV  appear 
largely  to  have  been  confirmed  by  various 
experimenters  and  scientists  since  these 
conclusions  were  arrived  at. 

The  theory  of  the  propeller  and  helicop- 
ter and  the  calculations  relating  to  the 
design  of  a  flying  machine  are  set  out  in 
Chapters  V,  Vl  and  VII.  The  principal 
instruments  and  apparatus  used  in  an 
aeronautical  laboratory  are  described  in 
Chapter  VIII,  and  the  rest  of  the  book 
is  devoted  to  a  description  of  the  chief 
types  of  flying  machines  and  engines. 

Chapter  I,  Normal  and  Inclined  Planes ; 
Chapter  II,  Aerocurves ;  Chapter  III,  Au- 
tomatic Longitudinal  Stability  and  Manual 
and  Automatic  Control ;  Chapter  IV,  Au- 
tomatic Lateral  Stability ;  Chapter  V,  Pro- 
pellers ;  Chapter  VI,  Helicopters ;  Chapter 
VII,  Calculations  Relating  to  the  Design 
of  a  Flying  Machine;  Chapter  VIII,  Labo- 
ratory Instrument  and  Apparatus ;  Chap- 
ter IX,  Types  of  Machines ;  Chapter  X, 
Engines.  This  publication  can  be  pur- 
chased at  The  Aeronautic  Library,  Inc., 
299  Madison  Avenue,  New  York  City,  at 
the  price  of  $1.75  post  paid. 
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THE 
O.  W.  TIMM 
MODEL  T-18 
TRACTOR 


THE  T-18,  designed  and  built  by  O.  W.  Timm,  Venice,  Cal., 
is  one  of  the  latest  types  of  two-place  advance  training 
and  sport  planes.   It  has  a  high  safety  factor  to  withstand 
the  severe  strains  of  stunt  flying  and  rough  landing.  Dual 
controls  are  installed. 

Tanks  contain  40  gallons  of  gasoline  and  5  gallons  of  oil, 
which  is  sufficient  for  a  flight  lasting  about  four  hours. 

General  Dimensions 

Span,  upper  plane  44'  0" 

Span,  lower  plane  36'  0" 

Chord,  upper  plane   5'  0" 

Chord,  lower  plane   3'  6" 

Gap  between  planes   5'  0" 

Overall  length  25'  0" 

Overall  height    9'  6" 

Areas  (sq.  ft.) 

Upper  planes  180 

Lower  planes   118 

Ailerons-   40  - 

Stabilizer   13.5 

Elevators    23 

Fin    5 

Rudder   10 

pounds 

Loading  per  square  foot  5.63 

Weights  pounds 

Net  weight  (empty)   9S8 

Gross  weight  (fully  loaded)  1903 

Useful  load    915 

Loading  per  sq.  ft   5.63 

Performance 

Maximum  speed   97  M.P.H. 

Minimum  speed   38  M.P.H. 

Climb  in  10  minutes  7,600  feet 

Range  of  endurance  4  hours 

Main  Planes 

Incidence  angle  of  both  planes  2.5  degrees.    Main  planes  are 


in  five  sections.    Clearance  between  the  sections  is 

Upper  plane  has  no  dihedral ;  lower  plane  2y2  degrees 
dihedral. 

Ribs  are  designed  from  U.  S.  A.  No.  1  data,  and  are  built 
with  5/32"  3-ply  white  poplar  webs  and  5/32"  by  %"  spruce 
battens.    Beams  are  of  I  section,  spruce. 

Ailerons  attached  to  the  upper  plane  are  12'  long  and  have 
a  chord  of  20".  They  are  constructed  entirely  of  steel  tubing. 
Main  members  18  ga.,  ribs  5/16"  20  ga. 

Fuselage 

Length  overall,  19'  10";  width,  27";  depth,  36". 

The  fuselage  is  built  in  two  sections,  being  detachable  di- 
rectly back  of  the  rear  seat.  Front  section  is  built  up  of  ash, 
channeled  for  lightness.    Longerons  are  laminated. 

Rear  sections  is  of  spruce. 

Engine  mounting  is  a  steel  stamping.  Complete  power  plant 
can  be  removed  in  less  than  twenty  minutes  by  removing  8 
bolts  and  the  gasoline  line  connection. 

Landing  gear  is  of  the  V  type.  Ackerman  wheels,  with 
26"  by  4"  tires. 

Tail  Group 

Tail  group  is  built  entirely  of  steel  tubing,  and  is  as  light 
as  wood  and  much  stronger.  No  wires  or  braces  are  used. 
Stabilizer  planes  are  built  in  two  sections,  and  the  angle  of 
incidence  is  adjustable.  ' 

Overall  width  of  stabilizer  planes,.  8'  10" ;  overall  depth, 
3' 4";  overall  width  of  elevator,  10' 9" ;  overall  depth,  33"; 
overall  width  of  rudder,  36" ;  overall  depth,  52". 

Engine 

The  O.  W.  T.  engine  is  a  six-cylinder  radial  type  air-cooled, 
rated  125  H.  P.  at  1475  R.P.M.  Bore  5",  stroke,  6".  The 
weight,  complete  ready  to  run  is  325  lbs. 

Cylinders  are  machined  from  solid  steel  forgings.  Cylinder 
heads  are  of  semi-steel  castings,  and  are  screwed  and  welded 
into  the  cylinders.  Each  cylinder  is  attached  to  the  crankcase 
by  means  of  8  studs. 

Pistons  are  of  cast  iron.  The  heads  are  flat,  and  well  webed 
for  strength  and  cooling.  Three  double  seal  rings  are  used 
on  each  oiston. 


O.  W  TlMM    E>  I  PLANE 

.Alls  of  F-sat 


Side  elevation  of  the  Otto  W.  Timm  Tractor,  with  an  O.  W.  Timm  H.P.  radial  engine 
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A  double  throw  counterbalanced  crankshaft  of  chrome 
nickel  steel  is  used. 

Connecting  rods  of  chrome  nickel  steel.  They  are  round, 
of  constant  section,  and  hollowed  for  lightness.  They  are 
machined  all  over.  Bearings  of  bronze,  babbit  lined  with  steel 
retainers.    Wrist  pins  of  nickel  steel  and  float  in  the  rods. 

One  cam  shaft  with  two  cams  operate  all  the  valves.  The 


push  rods  have  ball  and  socket  ends,  and  are  adjustable. 
Valves  are  of  tungsten  steel.  Two  exhaust  valves  1  15/16"  in 
diameter  and  one  intake  valve  2%"  in  diameter  to  each  cyl. 

Two  magnetoes  and  a  2"  Miller  carbureter  are  used. 

A  special  type  of  oil  distributor  working  under  a  constant 
pressure  of  20  to  40  pounds,  and  timed  with  the  pistons  sup- 
plies the  engine  with  the  correct  amount  of  oil  at  all  speeds. 


TWO  SIMPLE  TESTS  FOR  INSPECTION  OF 
AEROPLANE  STRUTS 


IN  the  field  of  testing,  slender  struts  are  unique.  No 
other  structural  members  can  be  tested  to  maximum  load 
without  injury,  nor  will  they  permit  of  the  securing  of 
data  for  an  accurate  computation  of  the  maximum  load,  but 
with  slender  struts  either  of  these  things  can  be  done  very 
simply.  The  following  two  methods  have  been  developed  and 
verified  by  the  Forest  Products  Laboratory  as  of  practical 
application  in  strut  inspection. 

First  Method  of  Test 

The  strut  may  be  loaded  as  such,  increasing  the  load  gradu- 
ally till  the  maximum  is  reached — that  is,  until  the  load  ceases 
to  increase  with  increasing  deflection.  Repeated  experiments 
on  Sitka  spruce  and  Douglas  fir  aeroplane  struts  of  various 
patterns  have  shown  that,  if  stopped  at  this  point,  the  test 
does  not  injure  the  strut,  provided  the  slenderness  ratio  (,L/r ! 
is  100  or  more.  The  accompanying  sketch  illustrates  a  simple 
machine  by  which  struts  may  be  tested  in  this  way  at  the  rate 
of  100  or  more  an  hour. 

Simple  Strut  Testing  Machine 

.  .The  strut  5"  is  supported  on  knife  edges.  The  load  is  ap- 
plied by  a  handscrew  H  and  is  measured  by  a  dynamometer  D. 
The  screw  is  turned  until  the  pointer  of  the  dynamometer 
ceases  to  move ;  the  load  then  recorded  is  the  maximum  load 
of  the  strut. 


Second  Method  of  Test 

The  strut  is  tested  as  a  beam.  It  is  supported  by  a  knife- 
edge  at  either  end  and  loaded  in  the  middle,  one  knife-edge 
being  placed  on  a  platform  scale  to  measure  the  reaction.  The 
reaction  R  and  corresponding  deflection  are  carefully  measured 
for  one  or  more  loads  (safely  within  the  elastic  limit).  The 
ratio 

2R 

d    ~~  " 

which  is  constant  up  to  the  elastic  limit,  may  now  be  sub- 
stituted i:i  the  formula, 

/ 

Q  =  0.206      — /> 

V 

where    I  =  span  used  in  beam  test 
L  =  effective  length  of  strut 
Q  =  Euler  or  maximum  load  of  the  strut  as 
such  (pin-end  conditions). 
Numerous  tests  on  Sitka  spruce  and  Douglas  fir  struts  have 
proved  that  this  method  can  be  relied  upon  to  give  the  maxi- 
mum load  to  within  about  5  per  cent,  of  the  correct  value 
for  struts  which  have  a  slenderness  ratio  of  100  or  more,  and 
are  uniform  in  cross-section  or  tapered  not  too  severely. — 
Technical  Notes    of   the  First  Products  Laboratory,  U.  S. 
Forest  Service. 


Simple  strut  testing  machine 
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THE  SUNBEAM  AIRSHIP  ENGINE 


THE  Sunbeam  Company  carried  out 
the  supply  and  manufacture  and 
erection  of  the  whole  of  the  ma- 
chinery for  the  British  Airships  R-33  and 
R-34.  This  machinery  comprises  in  ad- 
dition to  the  engines  the  clutches,  inter- 
mediate shafts,  reduction  gear,  propeller 
shafts  and  propellers,  together  with  the 
piping,  radiators,  oil  and  water  tanks. 

The  Sunbeam  "Maori  4"  type  have  been 
specially  designed  for  airship  use.  These 
have  12  cylinders  in  two  rows  of  six  each 
set  in  "V"  form  at  an  angle  of  60  degrees. 
The  cylinders  are  of  llOrri/m  bore  and 
135m/m  stroke,  each  having  four  over- 
head valves  which  are  actuated  by  two 
cafnshafts  to  each  row  of  cylinders,  the 
camshaft  drive  being  by  a  train  of  gears 
The  articulated  system  is  adopted  for 
the  connecting  rods  and  a  flywheel  is  fit- 
ted to  the  crankshaft.  These  engines  are 
designed  to  run  at  2100  revolutions  per 
minute,  the  B.H.P.  at  this  speed  being  275. 

Carburetors,  of  which  there  are  four, 
are  of  the  Claudel  Hobson  B.Z.S.  38  type, 
and  are  fitted  outside  the  "V",  petrol  be- 
ing fed  to  them  either  by  gravity  or  by 
pressure.  The  ignition  is  by  two  12  cyl- 
inder magnetos. 

The  water  pump  is  of  specially  large 
dimensions  and  a  governor  is  fitted  so 
that  when  the  engine  speed  reaches  2500 
r,p,m,  or  when  the  oil  pressure  falls 
below  20  lbs.  per  square  inch,  the  ignition 
is  cut  off. 

A  hand  starter  and  compressed  air 
starter  are  provided.  The  exhaust  pipes 
are  provided  with  a  special  arrangement 
for  cooling  by  water.  The  flywheel  car- 
ries one  element  of  a  friction  clutch. 
This  element  is  driven  from  the  flywheel 
by  means  of  a  series  of  composite  leather 
and  brass  driving  pieces  which  are  inter- 
posed to  equalize  the  stresses  on  the  teeth 


of  the  main  wheels.  The  clutch  itself  is 
of  the  multiple  disc  type  with  a  single 
central  spring  and  contains  a  series  of  ten 
phosphor  bronze  plates  of  special  alloy 
making  frictional  contact  with  ten  similar 
plates  of  steel.  The  central  spring  is 
operated  by  a  lever  on  the  control  station 
in  connection  with  the  engine  through  a 
pair  of  collars  fitted  with  an  eccentric 
link  in  such  a  way  that  the  pressure  of 
the  spring  is  balanced  w"hen  driving,  and 
the  end  load  on  the  crankshaft  is  reduced 
to  a  minimum  when  declutching. 

From  (he  clutch  the  power  is  led  by 
means  of  an' intermediate  shaft,  fitted  with 


a  dog  coupling  for  permanent  disengage- 
ment when  necessary,  to  a  gear  box  fitted 
to  the  after  end  of  each  gondola.  The 
gear  boxes  are  of  three  types.  In  the 
forward  gondola  the  gear  box  is  a  plain 
reduction  type  without  reverse  gear,  re- 
ducing the  speed  from  the  crankshaft 
revolutions  of  2100  to  540  per  minute. 

The  second  gear  box  is  of  reversing 
type  and  is  used  on  the  wing  cars,  and 
gives  similar  reduction,  but  allows  by 
means  of  sliding  gears  for  the  direction 
of  rotation  of  the  propeller  to  be  changed 
for  manoeuvring  purposes. 

(Continued  on  page  510) 


The  Sunbeam  "Maori  4"  275  H.P.,  with  which  the  British  Dirigible  R-34  is  equipped 


THE  400  H.P.  FIAT  AERO  ENGINE 


THE  latest  type  of  aviation  engine  to 
be  produced  by  the  Fiat  Company  is 
a  particularly  interesting  12-cylinder 
developing  400  horsepower.  In  this  new 
engine  the  designers  have  succeeded  in 
obtaining  very  complete  accessibility,  in 
getting  a  reduced  overall  area,  and  a  very 
low  weight  per  horsepower. 

The  cylinders,  which  have  a  bore  of 
120  mm.  and  a  stroke  of  150  mm.,  are  of 
steel,  with  a  common  water  jacket  for 
each  group  of  six.  The  valves  are  placed 
in  the  cylinder  head,  but  are  covered  by 
a  metal  housing  which  prevents  any  oil 
leakage.  Operation  of  the  overhead  cam- 
shafts is  by  means  of  a  vertical  shaft  and 
bevel  gearing  for  each  group  of  cylinders. 
There  are  four  carbureters,  carried  on  the 
outside  of  the  cylinders.  Equal  accessi- 
bility is  obtained  for  the  magnetos  by 
driving  them  from  a  central  cross  shaft, 
each  magneto  thus  being  placed  between 
two  carbureters.  With  this  design  the 
mechanics  have  complete  accessibility, 
merely  by  the  removal  of  the  engine 
housing,  to  the  carbureters,  the  plugs,  and 
the  magnetos,  the  only  parts  likely  to  re- 
quire frequent  attention. 

The  propeller  is  the  geared-down  type, 
with  a  ratio  of  1  to  1.51,  and  for  war  pur- 
poses was  designed  for  a  gun  to  be  fired 
through  it.  Normal  engine  speed  is  2,300 
revolutions,  at  which  speed  400  h.p.  is  de- 
veloped.   At  the  maximum  engine  speed 


of  2,500  revolutions  the  power  is  450. 
Weight  of  the  engine  empty,  770  pounds ; 
weight  with  cooling  water,  826  pounds; 
weight  with  all  on,  890  pounds.  Weight 
per  horsepower,  with  water  and  radiator, 


1.9  pounds.  The  engine  has  a  fuel  con- 
sumption guaranteed  of  8.4  ounces  per 
horsepower-hour,  and  a  minimum  con- 
sumption of  7.7  ounces  per  horsepower- 
hour. 


The  400  H.P.  Fiat  Aero  Engine 
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THE  PRINCIPLES  OF  AEROPLANE  CONSTRUCTION 

By  CAPTAIN  JAMES  VERNON  MARTIN 

(Continued  from  paye  450) 


THE  types  of  single  truss  which  have  been  tested  are  quite 
numerous  (see  Plate  7)  and  the  fact  of  their  discard 
proves  that  most  of  them  have  disadvantages  in  excess 
of  their  promise.  The  first  single  truss  to  prove  practicable 
was  the  Breguet  tractor  biplane  single  strut  type  of  1911, 
which  utilized  flat  steel  springs  to  hold  the  ribs  and  wings  in 
constant  relation  to  the  plane  of  the  fuselage.  It  was  found 
that  after  use  and  exposure  to  varying  temperatures  the 
springs  varied  so  much  to  impair  the  efficiency  of  the  aero- 
plane through  lack  of  uniformity  in  the  angle  of  incidence. 

Another  method  of  employing  the  single  truss  and  retain- 
ing a-  rigid  wing  was  tried  by  Mr.  Sigrist  of  the  Sopwith 
concern  in  England  (Fig.  2,  Plate  7),  shows  a  semicircular 
arc  passing  through  the  strut  and  arranged  so  the  incidence 
could  be  varied  with  ease,  but  practice  showed  this  construc- 
tion to  be  weak  in  introducing  bending  movements  into  the 
strut  and  in  failing  to  provide  sufficient  rigidity  to  care  for 
rearward  movements  of  the  center  of  pressure.  Another  dis- 
advantage was  found  in  the  excessive  structural  resistance 
of  the  arc.  A  modification  of  this  structure  was  the  elim- 
ination of  the  forward  portion  of  the  arc,  which  lessened 
the  structural  resistance  but  retained  the  other  disadvantages. 

One  of  the  most  promising  of  the  single  truss  types  has 
been  found  in  the  so  called  pillar  strut  (see  Fig.  4,  Plate  7), 
which  is  used  in  a  few  planes  of  recent  design,  but  this 
structure  has  been  very  fully  tested  and  condemned  by  the 
Royal  Aircraft  Factory  since  it  fails  to  provide  the  desired 
rigidity  and  increases  the  weight  and  structural  resistance  of 
the  strut  at  the  ends. 

Fig.  5  shows  a  form  of  single  truss  approved  by  certain 
officials  of  the  U.  S.  Navy.  This  form  provides  a  rigid  wing 
structure  without  introducing  bending  moments  into  the  strut 
and  also  provides  a  ready  means  (by  turning  the  tension 
rods)  of  varying  the  incidence  of  the  planes.  It  is  proposed 
to  further  reduce  the  structural  resistance  of  this  truss  by 
paneling  in  the  rods  with  the  strut  (Fig.  6,  Plate  7)  but  to 
do  this  would  seriously  interfere  with  both  vision  and 
stability. 

I  have  urged  upon  our  authorities  the  substitution  of  the 
K-bar  cellule  truss  (Plate  8)  since  it  answers  all  the  require- 
ments without  attendant  disadvantages.  It  provides  a  rigid 
wing  structure  without  introducing  bending  moments  into  the 
strut,  since  a  rearward  center  of  pressure  movement  causing 
a  compression  in  the  bar  b  will  cause  an  almost  equal  tension 
in  bar  a,  but  the  horizontal  components  of  these  forces  neu- 
tralize each  other  in  the  bolt  and  only  the  sum  of  their  ver- 
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Plate  8 — The  K-bar  trus 


® 


Plate  7  Various    single    lift  trusses 

tical  components  is  introduced  into  the  strut.  This  is  a 
most  desirable  feature  because  the  lack  of  vertical  dimension 
in  the  average  rear  wing  bar  renders  it  relatively  incompe- 
tent to  resist  multiple  lift  stress,  especially  since  it  has  the 
task  of  resisting  practically  all  of  the  drift  stress  in  com- 
pression of  the  wing.  Thus  the  K-bar  functions  to  con- 
centrate the  lift  stress  of  the  cellule  about  the  central  wing 
bar  and  the  drift  stress  can  be  entirely  trussed  from  the 
leading  edge  bar  to  the  rear  wing  bar.  Such  a  truss  greatly 
simplifies  the  calculation  of  cellule  stresses  and  eliminates 
the  necessity  of  bridging  the  lift  stress  through  the  ribs  as 
in  the  double  truss  type.  By  use  of  the  K-bar  truss  we 
achieve  an  elimination  of  considerable  structural  resistance 
and  a  two-way  reduction  of  interference  while  obtaining  a 
saving  in  weight  and  securing  a  rigid  wing  structure.  It  will 
also  be  noted  that  by  revolving  the  bars  a  and  b,  which  art 
threaded  into  fittings  at  their  ends,  the  incidence  of  either 
plane  may  be  varied  at  will. 

Comparison   of  Resistance   and   Weight   of  K-Bar   and   Double  Lift 
Truss  Systems 

At  a  speed  of  100  m.p.h.. 
Wing  loading  of  No.  9  sq.  ft., 
Safety-  factor  of  8, 
Aspect  ratio  of  six, 

Gap/chord  ratio  of  K-bar  Truss — 1.143, 
Gap/chord  ratio  of  double  lift  Truss — 1 
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97.2 

Resistance  of  K-bar  Truss  is   =  52.5%  of  resistance 

185.0 

•of  Double  Lift  Truss. 

106.45 

Weight  of  K-bar  Truss  is  =  72.7%  weight  of  Double 

146.57 

Lift  Truss. 

Resistance  and  Weight  of  K-Bar  Truss  System 

Member                       Size   Lgth.  Kx.     No.  Rx.  jf  Wt.  jf 
(Wires) 

Inner  Panel  Lift                          141        .49  .0026      2  25.4  19.1 

Inner  Panel  Landing             -fi,      141        .306  .0026      2  15.9  9.55 

Outer  Panel  Lift                  X      154       .334  .0026      2  17.3  10.4 

Outer  Panel  Landing           t%      154       .2  .0026      2  10.4  3.9 

(Struts) 

Inner   2.64       96      1.76  .0004      2  14.1  3*1.0 

Outer   1.98       96      1.32  .0004      2  10.5  17.5 

(K-Bars) 

Inner  Upper                          %        56        .34  .0004      2  2.7  1.7 

Inner  Lower   lyi        56       .583  .0004      2  4.7  5.2 

Outer  Upper                         Vs        56       .243  .0004      2  1.9  1.7 

Outer  Lower   1^        56       .535  .0004      2  4.3  6.4 

97.2  106.45 

Resistance  and  Weight  of  Double  Lift  Truss  System 

Member                           Size    Lgth.   (s^)    Kx.      No.  Rx.  #  Wt.  jf 
(Wires) 

Rear  Inner  Panel  Lift.  . .    >,i      131        .455  .0026      2  23.6  17.7 

Rear  Inner  Panel  Landing    fe      131        .2S4  .0026.    2  14.8  8.85 

Rear  Outer  Panel  Lift...    X      147        .318  .0026      2  16.5  9.9 

Rear  Outer  Panel  Landing   -ft      147        .191  .0026      2  9.9  3.72 

Front  Inner  Panel  Lift..    jS      131        .398  .0026      2  20.7  13.7 

Front  Inner  Panel  Landing  "4      131        .228  .0026      2  11.8  6.5 

Front  Outer  Panel  Lift..    %      147        .256  .0026      2  13.3  7.3 

Front  Outer  Panel  Landing   %      147        .128  .0026      2  6.6  2.4 

Inner  Panel  Inner               }4        95        .166  .0026      4  17.3  9.1 

Outer  Panel  Inner              s3»        95        .124  .0026      4  12.9  1  8 

(Struts) 

Rear  Inner   2.42        84      1.41  .0004      2  11.3  22.8 

Rear  Outer   1.74       84      1.01  .0004      2  8.1  11.8 

Front  Inner  2.29       84      1.33  .0004      2  10.6  20.5 

Front  Outer   1.64       84       .96  .0004      2  7.6  10.5 

185.0  146.57 


It  does  not  seem  to  me  possible  at  this  writing  to  further 
reduce  the  element  of  useless  resistance  and  interference  in 
the  cellule  truss,  so  let  us  pass  to  the  third  portion  of  our 
division  the  chassis.  This  element  represents  from  10  to  12% 
of  the  total  drift  in  the  average  aeroplane  at  100  m.p.h.  and 
from  15  to  20%  of  the  structural  resistance. 

The  simplification  of  the  parts  of  a  chassis  is  no  easy 
matter  and  there  is  little  basis  other  than  practice  to  guide 
the  engineer.  Fortunately,  this  is  one  of  the  features  of  an 
aeroplane  which  has  had  much  attention  and  the  process  of 
elimination  by  trial  has  left  us  a  type  of  chassis  almost  uni- 
versally in  use  and  of  great  simplicity.  Roughly,  it  consists 
of  an  axle  member  spaced  from  the  fuselage  by  two  V's  in 
the  longitudinal  plane,  while  two  sets  of  wires  truss  trans- 


Plate  9 — Chassis  structure 


versly  for  sheer.  A  still  greater  simplification 
ment  of  these  four  wires  by  a  single  diagon; 
frame  to  take  sheer  in  both  directions  and  the 
fhock  absorbing  means  in  the  wheel  so  that 
ma3'  form  the  transverse  lower  member  of  th 
Thus  the  rear  members  of  the  V's  are  used 
the  front  frame  in  the  desired  position. 

Without  adding  to  the  weight  or  structura 
this  simple  form  the  members  of  the  front 
welded  together  and  the  upper  forward  ends  j 
(Continued  on  page  498) 


is  the  replace- 
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e  front  frame, 
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1  resistance  of 
frame  may  be 
otirnaled  with- 
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in  the  fuselage.  (See  Fig.  1,  Plate  9.)  Slots  can  then  be 
provided  in  the  external  skin  of  the  fuselage,  so  shaped  as 
to  house  the  chassis  frame  members  when  the  chassis  is 
swung  backward  and  upward.    (Fig.  2,  Plate  9). 

Leaving  the  forward  portion  of  the  frame  members  Hat, 
very  slightly  increases  the  resistance  of  these  members  and 
permits  them  to  form  a  flush  surface  with  the  bottom  skin 
of  the  fuselage  when  retracted.    (See  Fig.  3,  Plate  9). 

Of  course  there  are  other  ways  of  retracting  a  chassis,  but 
in  order  to  meet  both  aerodynamical  and  practical  demands 
the  following  will  be  recognized  as  indispensable  features : 


Plate   11 — New  type  Plywood  Truss 


1.  The  chassis  should  be  equally  strong  in  spite  of  its  re- 
tractable feature ; 

2.  It  should  neither  occupy  useful  space  when  retracted  nor 
require  an  enlarged  fuselage  to  house  it ; 

3.  It  should  not  weigh  more,  including  retracting  mechan- 
ism, than  the  ordinary  chassis  ;* 

4.  It  should  be  adapted  in  strength  as  an  alighting  device 
in  any  intermediate  position  between  fully  extended  and  fully 
retracted  both  in  case  the  pilot  should  make  a  hurried  descent 
and  in  order  to  make  available  a  handy  means  of  varying  the 
position  of  the  chassis  relative  to  the  center  of  gravity  of 
the  aeroplane ; 

5.  It  should  automatically  close  the  housing  recesses  so 
that  the  fuselage  or  wing  skin  forms  a  flush  surface  when 
retracted ; 

6.  The  gage  of  chassis  should  be  independent  of  the  width 
of  the  fuselage; 

7.  It  should  utilize  the  forces  of  flight,  since  they  are 
always  available,  for  power  to  retract  and  extend  and  such 
action  should  be  entirely  automatic  when  released  by  the  pilot. 

A  chassis  answering  the  above  requirements  has  been  in- 
stalled on  a  plane  for  the  U.  S.  Army,  but  further  details 
are  not  now  available  for  publication.  Thus  we  dispose  of 
the  third  member  of  our  subdivision  and  in  a  like  manner  we 
can  dispose  of  the  fourth,  for  it  requires  no  great  ingenuity 
to  completely  enclose  all  control  leads  and  brackets  and  to 
internally  truss  the  empennage  members;  as  a  proof  of  the 
latter  see  Plate  10,  which  shows  an  entirely  successful  method 
of  disposing  the  tail  skid  within  the  rudder  skin  and  in  ad- 
dition adds  to  the  maneuverability  of  the  machine  when  taxy- 
ing  on  the  ground. 

We  have  now  disposed  of  two  of  the  four  members  of  our 
useless  division  and  reduced  the  remaining  two  to  a  minimum. 
For  instance,  it  appears  to  the  writer  that  in  a  machine  like 
the  U.  S.  Liberty  Reconnaissance  Fighter,  .where  the  empen- 
nage has  been  reduced  to  its  two  fundamental  elements,  the 
directional  and  longitudinal  members  must  always  remain,  no 
matter  how  many  years  of  aeroplane  evolution  transpire. 

A  Tractor  Biplane  has  already  been  designed  on  the  prin- 
ciple herein  enunciated  and  the  wind  tunnel  tests  show  a 
lift/drift  ratio  of  nearly  11  with  an  aspect  ratio  of  6.  An 
increase  to  more  than  12  could  be  expected  with  an  aspect 
ratio  of  10. 

These  considerations  form  the  basis  of  the  writer's  opinion 
that  the  conventional  type  of  tractor  biplane  has  a  better 


*  It  is  relatively  unimportant  whether  it  creates  slightly  more  resist- 
ance when  extended,  since  a  modern  aeroplane  always  has  surplus 
power  to  get  away  and  structural  resistance  is  an  aid  in  reducing  the 
landing  speed. 


chance  of  surviving  from  the  aerodynamic  standpoint  than 
has  the  perfect  or  wing  type  aeroplane  of  small  aspect  ratio. 

Useful  or  Aerofoil  Resistance 

An  aerofoil  is  a  form  or  body  projected  through- the  at- 
mosphere for  an  aerodynamic  reaction.  Thus  a  strut,  wire, 
fuselage  or  chassis  is  not  an  aerofoil,  but  the  main  wing, 
the  propeller  blades,  the  ailerons,  elevator  damper  and  rudder 
are  aerofoils  because  they  function  through  the  lift/drift 
ratio  which  might  well  be  called  the  aeroplane  first  principle. 

The  lift  or  Ky  of  an  aerofoil  is  the  force,  exclusive  of 
inertia  or  gravity,  which  tends  to  deflect  the  aerofoil  from 
the  plane  of  propulsion. 

The  drift  of  an  aerofoil  is  the  resistance  it  offers  to  pro- 
pulsion, exclusive  of  inertia  or  gravity. 

We  discover  empirically  that  certain  forms  when  propelled 
through  the  atmosphere  have  the  properties  of  lift  and  drift 
and  also  that  the  ratio  of  lift  to  drift  amounts  to  as  much 
as  24  to  1  at  40  m.p.h.  with  an  increase  of  10%  for  double 
increments  of  speed,  etc.  Although  there  have  been  many 
theories  as  to  the  cause  or  causes  of  the  properties  of  aero- 
foils and  these  theories  are  responsible  for  the  shape  of  some 
aerofoils,  I  believe  it  can  truthfully  be  said  that  what  we 
know  about  aerofoils  to-day  is  simply  the  result  of  testing 
flat  aerofoils  and  haphazard  forms  of  all  varieties. 

This  statement  will  no  doubt  offend  several  of  my  esteemed 
contemporaries  who  have  well  nourished  theories  of  air  en- 
fluences  on  aerofoils,  but  the  fact  remains  that  given  any  of 
these  pet  theories  as  a  guide  for  the  construction  of  an 
aerofoil,  and  the  aerofoil  tested  almost  infallibly  proves  sur- 
prising in  its  lack  of  substantiation.  On  the  other  hand,  the 
nearest  thing  to  a  principle  for  guidance  in  designing  an 
aerofoil  that  the  writer  knows  anything  about  is  the  injunc- 
tion to  copy  an  aerofoil  known  to  possess  specific  qualities, 
and  even  this  is  a  most  precarious  procedure  unless  the  copy- 
ing be  exact,  for  the  smallest  changes  produce  results  all  out 
of  proportion  to  expectation  and  my  own  experience  in  this 
field  of  aerodynamics  woud  lead  me  to  say  that  test  of  the 
particular  model  is  the  only  reliable  criterion  as  to  its  pe- 
culiarities. In  short,  the  study  of  aerofoil  theory  and  form 
has  not  yet  reached  the  stage  where  any  general  conclusions 
can  be  drawn  from  which  it  would  be  safe  to  deduce  the 
exact  properties  belonging  to  a  specific  form.  Of  the  labora- 
torial  work  now  definitely  planned  and  urgently  needed  fully 
90%  is  not  underway  for  want  of  facilities  and  it  is  a  shame 
that  our  government  does  not  appropriate  for  further  wind 
tunnels  and  an  adequate  computing  force. 


Weight  of  Structure  /7  AAs. 
Plate  12- — Plywood  truss  test 


Of  course  the  subject  of  aerofoils  is  a  specialty  in  itself 
and  cannot  be  discussed  in  a  resume  of  the  herein-undertaken 
sort.  That  branch  of  the  study  of  aerofoils  which  deals  with 
propulsion  is  a  work  in  itself  calculated  to  engage  all  the 
energy  and  intelligence  of  the  best  specialist. 

This  is  a  good  place  to  introduce  to  the  reader  the  Third 
Factor  Aeroplane  Principle  as  follows :  You  will  observe 
that  in  the  ordinary  aeroplane  we  oppose  the  large  com- 
ponent or  Ky  of  the  aerofoil  resultant  to  the  gravity  of  the 
aeroplane,  fuel  and  useful  load  we  wish  to  carry  and  the 
small  component  of  Kx  of  the  aerofoil  to  the  thrust  we 
develop.  But  in  an  aeroplane  having  a  total  lift/drift  of 
10  the  thrust  we  expend  is  actually  only  one-tenth  the  air 
pressure  in  pounds  we  generate  by  virtue  of  the  property  of 
the  sustaining  aerofoil.    Both  these  pressures  exist  simul- 
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taneously  and  the  greater  as  a  consequence  of  the  lesser ;  but 
we  compound  the  use  of  this  advantageous  principle  by  op- 
posing the  Ky  or  large  element  of  the  propeller  blade  to 
overcome  the  Kx  or  small  element  of  the  main  aerofoil 
while  we  overcome  the  small  or  Kx  element  of  the  propeller 
blade  by  the  gas  pressure  in  pounds  developed  within  the 
cylinders  of  our  motor. 

Now,  if  the  total  lift/drift  ratio  of  the  propeller  equals 
ten  or  better  then  the  actual  pounds  pressure  in  thrust  of  the 
propeller  equals  ten  times  the  pounds  pressure  required  to 
propel  the  propeller  applied  at  the  center  of  resistance  of 
each  blade,  but  -if  a  smaller  propeller  were  arranged  at  this 
point  on  each  blade  and  the  lift/drift  of  the  smaller  blade 
were  ten  or  better,  then  only  one-tenth  the  pounds  pressure 
required  to  drive  the  large  blade  would  be  needed  to  drive 
the  small  blade,  but  the  small  blade  would  develop  the  thrust 
required  to  drive  the  large  blade ! 

Control  Aerofoils 

Turning  now  to  the  control  branch  of  aerofoils,  we  dis- 
cover certain  principles  as  fundamental  as  those  in  other 
fields  and  in  practice  we  often  find  them  ignored. 

In  general  terms  a  control  aerofoil  is  distinguished  by  its 
function  of  producing  a  moment  about  one  of  the  three  axes 
of  an  aeroplane.  When  the  aeroplane  is  in  flight  at  a  given 
speed,  these  moments  are  determined  by  the  area,  leverage, 
incidence  and  lift/drift  ratio  of  the  aerofoil.  The  member 
used  to  create  the  moment  about  the  normal  vertical  axis  is 
termed  a  rudder.  The  aerofoil  employed  to  exert  a  moment 
about  the  transverse  axis  is  termed  an  elevator  (poor  word) 
and  the  aerofoil  functioning  to  produce  a  movement  about 
the  longitudinal  axis  is  termed  an  aileron.  Among  the  im- 
portant principles  which  should  govern  the  form  and  dis- 
position of  controls  are  the  following: 

1.  There  should  be  no  cross  functioning  such  as  attempting 
to  utilize  a  control  surface  at  one  time  for  siistentation  and 
at  another  time  for  control.  This  principle  is  fundamental 
and  thoroughly  defendablc. 

2.  A  control  aerofoil  should  be  disposed  free  of  interfer- 
ence or  if  this  is  impossible,  the  interference  should  be  cal- 
culable and  uniform  in  effect.  A  wing  end  aileron  is  so 
disposed,  a  trailing  edge  aileron  is  not. 

3.  A  control  aerofoil  should  be  so  disposed  as  to  exert  its 
moment  on  an  axis  at  right  angles  to  that  about  which  it 
functions,  i.e.,  ailerons  should  be  on  the  transverse  axis,  ele- 
vator and  rudder  on  longitudinal  axis.  A  wing  end  aileron 
is  so  disposed,  a  trailing  edge  aileron  is  not. 

4.  Since  the  required  moment  may  be  created  by  less  area 
and  more  leverage,  a  control  aerofoil  should  be  disposed  as 
far  from  the  axis  about  which  it  functions  as  is  practical 
structurally.  (A  wing  end  aileron  has  a  much  greater  lever- 
age than  a  trailing  edge  aileron.) 

5.  A  control  aerofoil  should  be  of  a  double  convex  symmetri- 
cal form  in  order  to  conform  to  the  folozving: 

A  control  aerofoil  should  have  a  very  slight  Kx  coef- 
ficient at  neutral  position. 

A  control  aerofoil  should  have  no  Ky  at  neutral  position 
and  equal  Ky  coefficients  at  equal  and  opposite  angles  of 
incidence. 

A  control  aerofoil  should  have  practically  no  movement  of 
its  center  of  pressure  for  small  angles.  (See  Fig.  1,  Plate  1). 

A  control  aerofoil  should  have  both  its  greatest  cambrc 
and  its  axis  of  support  at  its  center  of  pressure. 

A  control  aerofoil  should  be  of  deep  cambrc  to  entirely 
enclose  its  support  and  operating  mechanism. 

Lateral  control  aerofoils  should  be  neutralized  so  that  they 
always  create  equal  head  resistance  and  are  independent  of 
the  incidence  of  the  main  aerofoil. 

The  justification  and  application  of  the  above  principles 
is  beyond  the  scope  of  this  outline.  I  hope  to  prepare  a 
treatise  on  aeroplane  stability;  such  a  treatise  will  also  deal 
with  the  disposition  of  the  mass  within  an  aeroplane  which 
is  very  properly  an  aerodynamic  subject,  but  one  too  broad 
for  more  than  a  reference  here.  I  shall  close  this  branch  of 
our  subject  by  stating  that  practice  indicates  a  neutral  aero- 
plane to  be  the  best  and  a  neutral  aeroplane  is  obtained  by 
designing  an  aeroplane  with  concentric  centers  of  gravity, 
lift,  thrust,  and  drift  (in  short  one  having  a  Cutex)  (see 
Plate  3),  and  eliminating  all  modifications  of  the  wing  for 
inherent  stability,  I  believe  cellule  decalage,  swept  back  wings, 
dihedrals,  staggers,  variations  of  cambre  and  incidence  and 
varied  plan  form  are  taboo  so  far  as  stability  is  concerned. 

Aerodynamic  Aeroplane  Control 

What  is  meant  by  the  "Principle  of  Aerodynamic  Aeroplane 
Control  ?" 

Briefly,  I  understand  that  aerodynamic  aeroplane  control 


comprehends  use  of  the  variations  in  the  direction  and  velocity 
of  the  air  flow  local  to  an  aeroplane  extremity  to  produce  an 
incidence  of  a  control  aerofoil. 

There  are  six  possible  means  as  follows: 

1.  Increase  of  the  air  velocity; 

2.  Decrease  of  the  air  velocity; 

3.  Updraft  or  increased  incidence ; 

4.  Down  draft  or  decreased  incidence ; 

5.  Right  oblique  airs ; 

6.  Left  oblique  airs. 

In  order  for  a  neutral  aeroplane  to  be  deflected  from  a 
normal  position,  one  or  more  of  the  above  variations  must 
be  present,  local  to  either  the  lateral  or  longitudinal  extremity. 

When  sensitive  aerofoils  are  disposed  at  the  aeroplane  ex- 
tremity so  connected  to  the  ailerons  or  empennage  controls 
as  to  operate  said  controls  to  counteract  the  effect  of  the  air 
variations  on  the  aeroplane  the  plane  may  be  said  to  be  aero- 
dynamically  controlled. 

The  accuracy  and  instantaneousness  of  such  control  will  be 
apparent  as  contrasted  with  manual  or  automatic  control 
which  operates  as  a  consequence  of  deflection  from  the  nor- 
mal instead  of  through  the  cause  of  deflection,  thus  antici- 
pating and  curtailing  such  deflection. 

The  subject  of  aerodynamic  control  will  be  fully  treated  in 
the  treatise  on  aeroplane  stability. 

Internal.  Aspect 

The  first  principle  of  the  structural  aspect  may  be  tersely 
phrased  as  "Greatest  strength  for  least  weight." 

Unless  the  structural  features  of  the  aeroplane  are  well 
cared  for,  the  lift  of  the  plane  may  be  vitiated  and  the  ad- 
vantages gained  by  an  excellent  aerodynamic  aspect  lost. 

The  dimensions  and  total  stresses  are  determined  by  the 
aerodynamic  aspect  and  the  structural  engineer's  first  job 
should  be  the  preparation  of  a  plan  in  perspective  of  the 
external  surfaces  and  lines  of  the  plane  with  the  essential 
weights  such  as  motor,  tanks  and  useful  load  placed  in  posi- 
tions of  advantage  for  simplified  trussing. 


Sandloading  the  plywood  truss 


Of  course  the  motor,  pilot,  gun,  camera,  mail  or  other 
weights  to  be  carried  should  be  so  disposed  relative  to  the 
transverse  axis  of  the  machine  that  the  algebraic  sum  of 
their  moments  at  that  axis  is  zero. 

Plate  3  shows  a  fuselage  outline  as  an  example  of  the 
above.  The  periphery  of  this  body  obtained  by  giving  the 
minimum  required  enclosed  cubic  the  best  streamline  form 
provides  the  dimentional  limit  for  the  structural  engineer  and 
his  special  task  is  to  truss  the  allotted  weight  to  the  best 
advantage,  always  maintaining  a  uniform  safety  factor  and 
selecting  both  materials  and  form  of  construction  with  a 
keen  sense  of  discrimination  to  save  weight  and  make  ac- 
cessible the  various  instruments  enclosed.  The  most  direct 
procedure  is  to  sketch  in  the  points  of  attachment  for  cellule, 
chassis  and  empennage  and  then  construct  a  line  stress 
diagram. 

Having  in  this  way  determined  the  amount  and  location 
of  the  stresses,  we  next  enter  the  intensely  practical  field  of 
electing  the  material  and  form  of  construction  to  be  employed. 
(Continued  on  page  508) 
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Curtiss  Co.  Fights  Plane  Sales  Here 

The  Curtiss  Aeroplane  and  Motor  Cor- 
poration started  suit  in  the  United  States 
Court  yesterday  to  restrain  the  United 
Aircraft  Engineering  Corporation  from 
selling  aeroplanes  which  the  corporation 
purchased  from  the  British  Government 
in  Canada  to  purchases  in  the  United 
States.  The  Curtiss  alleges  that  the  sale 
of  these  would  be  an  infringement  on 
thirteen  patents  owned  by  that  concern, 
some  of  them  controlling  and  basic  and 
others  covering  certain  structural  features 
of  the  planes. 

In  the  bill  filed  yesterday  the  Curtiss 
Company  alleges  the  planes  were  manu- 
factured in  Canada  and  are  exact  copies 
of  the  Curtis;  planes.  This  type  of  aero- 
plane was  selected  by  the  British  Gov- 
ernment as  training  planes  at  outbreak  of 
the  European  war,  and  large  numbers 
were  ordered  sent  to  Canada  for  training 
pilots  there.  The  Curtiss  Company  al- 
leges that  the  demand  for  them  was  so 
great  that  in  order  to  expedite  production 
a  contract  was  entered  into  w  ith  the  Brit- 
ish Government  by  which  the  latter  was 
granted  the  right  to  manufacture  the 
Curtiss  plane  on  condition  that  the  planes 
were  to  be  used  only  by  the  British  Gov- 
ernment for  war  purposes,  and  only  in 
Canada.  It  is  alleged  that  these  planes 
are  the  ones  United  Aircraft  Engineering 
Corporation  has  been  selling  in  the  United 
States. 

The  court,  after  hearing  arguments 
from  attorneys  for  the  Curtiss  concern, 
'  issued  an  order  requiring  the  United  Air- 
craft Engineering  Corporation  to  show 
cause  why  a  restraining  order  should  not 
be  granted. 


S.  A.  E.  Summer  Meeting 

Plans  are  rapidly  being  completed  for 
holding  the  Summer  Meeting  of  the  So- 
ciety of  Automotive  Engineers.  June  23 


to  27,  at  Ottawa  Beach,  Michigan,  which 
has  been  chosen  because  of  the  ideal 
facilities  it  affords  for  a  meeting  combin- 
ing professional  sessions  with  social  fea- 
tures and  recreation.  One  of  the  great- 
est advantages  of  the  S.  A.  E.  summer 
gathering  is  the  opportunity  for  the  en- 
gineers in  the  automotive  field  to  become 
better  acquainted  and  to  exchange  ideas 
and  information. 

It  is  planned  to  have  the  meeting  in- 
clude papers  on  all  important  automotive 
subjects  general  interest  to  warrant  their 
presentation  at  a  meeting  of  the  Society. 
Aeronautic  subjects  will  be  treated  by 
engineers  who  have  made  a  long  and  in- 
tensive study  of  various  phases  of  aero- 
nautic work.  A  paper  on  engine  cycles 
of  the  future  is  in  contemplation,  and  it 
is  possible  that  there  will  be  papers  on 
motorcycle  design  and  on  motor  boat  sub- 
jects. Representative  exhibits  of  auto- 
motive apparatus  such  as  seaplanes  and 
hydroplanes  used  for  Navy  work,  and 
high  speed  motor-  boats  used  in  the  In- 
ternational Cup  race,  may  be  arranged. 


N.  Y.  Amends  Law  to  Permit  Aero 
Insurance 

Albany,  N.  Y. — Three  bills  amending 
the  state  insurance  laws  to  permit  ma- 
rine, fire  and  casualty  insurance  compa- 
nies to  insure  against  loss  or  damage  to 
aeroplanes,  seaplanes,  dirigibles  and  other 
aircraft  have  been  signed  by  the  Gov- 
ernor. The  Governor  also  signed  the 
Booth  bill  requiring  motor  trucks  operat- 
ing on  state  highways  to  be  equipped 
with  mirrors  or  some  reflecting  device 
giving  drivers  a  view  of  the  road  in  the 

rear.   

Sell  Castor  Oil  and  Castor  Beans 
Washington,  D.  C. — The  Bureau  of 
Aircraft  Production  sold  castor  oil  and 
castor  beans,  forming  a  surplus  above  the 
needs  of  the  Air  Service,  value  at  $332,- 
927.89. 


Aeroplane    Patrol    in    National  Forests 
June  1 

Patrol  of  national  forests  by  Army 
aeroplanes  to  give  early  warning  of  fires 
developing  in  the  forests  will  begin  June 
1,  according  to  arrangements  completed 
with  the  War  Department  by  the  Forest 
Service,  United  States  Department  of 
Agriculture.  On  the  same  day  observa- 
tions covering  a  large  part  of  the  Angeles 
National  Forest  will  be  begun  from  a 
captive  balloon  stationed  over  the  Army 
Balloon  School  near  Arcadia,  Calif. 

Two  routes  of  aeroplanes  patrol  work 
will  be  operated  from  March  Field,  River- 
side, Calif.,  and  two  planes  will  be  used 
on  each  route,  the  routes  will  each  be 
approximately  100  miles  long,  and  each 
will  be  covered  twice  a  day. 

This  will  be  the  beginning  of  experi- 
mental work  in  which  the  adaptability  of 
aircraft  to  forest  patrol  work  is  to  be 
thoroughly  tried  out.  If  the  tests  should 
prove  successful  it  is  expected  that  the 
aeroplane  palrols  will  be  extended  be- 
fore the  end  of  the  1919  season,  and 
that  aeroplanes  will  become  a  permanent 
feature  of  the  ceaseless  battle  against 
lires  in  the  National  Forests. 

The  aeroplanes  are  not  equipped  with 
wireless  telephone  apparatus  of  such  a 
nature  that  they  can  communicate  with 
the  ground  without  the  installation  of  ex- 
pensive ground  instruments.  Warnings 
of  fires  will  be  transmitted  by  means  of 
parachute  messages  dropped  over  a  town, 
the  finder  to  telephone  them  to  the  Forest 
Service ;  by  special  landings  made  to  re- 
port by  telephone  ;  and  by  returning  to  the 
base  and  reporting. 

Fires  will  be  located  and  reported  by 
squares  drawn  on  duplicate  maps,  one  to 
lie  in  the  possession  of  each  aeroplane 
observer  and  another  to  be  in  the  office  of 
the  forest  supervisor.  A  fire-fighting 
truck,  with  ten  enlisted  men,  will  act  as 
part  of  the  fire  suppression  forces,  and 
will  be  subject  to  the  call  of  the  Forest 
Service. 

Johns-Manville  Denver  Office  in  New 
Quarters 

New  York. — The  Denver  office  of  the 
H.  W.  Johns-Manville  Co.  moved  from 
the  Denver  Gas  &  Electric  Building  to 
the  Iron  Building,  1021  Seventeenth 
Street.  Louis  H.  Inglee  remains  as  man- 
ager of  this  branch. 


Ungar   Becomes  Vice-President   of  SKF 
Ball  Bearings 

New  York. — G.  A.  Ungar,  who  has  been 
engineer  and  technical  director  of  the 
SKF  Ball  Bearing  Co.  for  several  years, 
has  resigned  to  become  vice-president  of 
the  company,  of  which  he  has  been  a 
director  since  its  organization. 


Dorothy  Dalton  and  Pilot  Zimmerman  in  the  Aeromarine  flying  boat  in  which  they  flew  from 
New  York  to  Albany  for  the  Victory  Loan 


Steel  Spring  Piston  Ring  Organized 

New  York. — The  Steel  Spring  Piston 
Ring  Co.  has  been  formed  by  A.  J.  H. 
Kuhsiek,  formerly  factory  superintendent 
of  Edward  V.  Hartford,  Inc.,  and  A. 
Meyer,  formerly  production  manager  of 
the  same  concern,  to  make  the  Bull  Dog 
ring,  a  three-piece  ring  having  several 
novel  sales  points. 
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Hon.  Albert  S.  Burleson,  Postmaster  General 
Hon.  Otto  Praeger,  Second  Assistant  Postmaster  General 
J.  B.  Corridon,  Superintendent,  Division  of  Aerial  Mail  Service 
Louis  T.  Bussler,  Chief  of  Maintenance  and  Equipment 


J.  Clark  Edgerton,  Chief  of  Flying  Operations 
George  L.  Conner,  Chief  Clerk,  Division  of  Aerial  Mail  Service 
Eugene  J.  Scanlon,  Chief  of  Supplies 
Charles  N.  Kight,  Special  Representative 


PILOTS 

Dana  C.  DeHart 
Edward  V.  Gardner 
Robert  F.  Shank 
Ira  O.  Biffle 
Leon  D.  Smith 
Gilbert  G.  Budwig 
Trent  C.  Fry 


John  A.  Jordan,  Superintendent,  Western  Division 
Paul  L.  Ferron,  Manager,  Belmont  Park 
Harry  W.  Powers,  Manager,  College  Park 
Lowell  S.  Harding,  Manager,  Bustleton 
O.  J.  Sproul,  Manager,  Chicago 
W.  J.  McCandlass,  Manager,  Cleveland 


PILOTS 

E.  Hamilton  Lee 
Lester  F.  Bishop 
Carroll  C.  Eversole 
Charles  I.  Stanton 
John  M.  Miller 
Max  Miller 
Charles  E.  Bradley 


The  Aerial  Mail  Service  One  Year  Old 

In  his  address  before  the  Southeastern 
Aeronautical  Congress  at  Macon,  Ga.,  to- 
day, Second  Assistant  Postmaster  General 
Otto  Praeger  reviewed  the  operation  of 
the  Air  Mail  Service  as  the  pioneer  em- 
ployment of  aeroplanes  for  commercial 
service. 

"W  hen  we  started  the  aerial  mail  with 
the  assistance  of  the  army,"  he  said,  "we 
were  told  if  we  scored  50  per  cent  of  the 
schedule  trip,  we  ought  to  be  satisfied, 
and  that  we  might  be  compelled  to  sus- 
pend operation  during  at  least  three 
months  in  the  winter." 

W  hen  the  first  anniversary  of  the  Air 
Mail  Service  was  celebrated  on  the  ISth 
of  this  monlh,  the  same  two  planes  with 
the  same  motors  that  flew  the  aerial  mail 
on  May  15.  a  year  ago,  carried  the  mail 
on  that  day,  after  a  year  of  continuous 
and  strenuous  service  through  sunshine, 
rain  or  gale.  The.  Air  Mail  Service  is  a 
success,  both  in  the  efficiency  of  its  flying 
and  as  a  postal  facility.  The  record  of 
the  service  is  more  than  92  per  cent  of 
perfect,  millions  of  letters  being  deliv- 
ered to  the  people  of  New  York  on  the 


afternoon  of  mailing  instead  of  on  the 
following  morning,  as  would  have  been 
the  case  if  they  had  gone  by  rail. 

A  total  of  more  than  125,000  miles  have 
been  flown  in  every  kind  of  weather — one 
in  a  gale  of  58  miles  per  hour  and  snow 
storms  over  New  York  on  March  28,  and 
one  in  a  gale  of  80  miles  an  hour  on 
March  29.  In  our  total  mileage,  covering 
nearly  twelve  months  of  regular  service, 
we  have  had -but  thirty-six  forced  land- 
ings, all  due  to  mechanical  trouble.  We 
have  never  had  a  plane  carrying  mail 
drop  out  of  the  sky  beyond  control.  We 
have  never  killed  a  pilot  of  a  mail  plane. 
There  have  been  six  cases  of  minor  in- 
juries, such  as  contusions  or  cut  sustained 
in  a  plane  turning  turtle  in  a  forced 
landing. 

He  said  that  to  restrict  aviation  devel- 
opment and  operation  to  a  single  bureau 
of  the  Government,  whether  civil  or  mili- 
tary, would  be  a  blunder,  and  that  at  this 
formative  state  the  Army,  the  Navy  and 
the  Post  Office  should  each  be  provided 
with  ample  appropriations  to  develop  com- 
mercial flying,  and  that  the  whole  aviation 
industry  should  be  given  the  amplest  as- 
sistance that  our  Government  can  give. 


Chicago-Cleveland  Air  Mail  Service 
Shortens  New  York  Mail  Time  Six  Hours 

Second  Assistant  Postmaster  General 
Praeger,  in  announcing  the  inauguration 
of  the  Air  Mail  Service  between  Chicago 
and  Cleveland  May  15,  states  that  this 
service  will  advance  the  carrier  delivery 
of  letters  at  Cleveland,  Ohio,  and  Boston, 
Mass.,  by  16  hours,  and  at  Albany,  New 
York  City,  and  Springfield,  Mass.,  six 
hours. 

At  Cleveland  the  air  mail  from  Chicago 
and  western  points  will  catch  the  New 
York  Central  train  at  4  p.m.  for  the  East. 

Under  this  arrangement  the  air  mail 
will  be  delivered  in  Cleveland  and  Boston 
on  afternoon  deliveries  instead  of  .the 
following  morning.  At  Albany,  New 
Yprk  City  and  Springfield,  Mass.,  this 
mail  will  catch  the  morning  delivery  in- 
stead of  the  afternoon  following. 

Letters  mailed  in  New  York  City  in 
time  for  N.  Y.  C.  train  No.  19,  leaving  at 
5  :31  p.m.,  will  reach  Chicago  in  time  for 
3  o'clock  afternoon  deliveries  by  carrier 
instead  of  the  following  morning  carrier 
delivery,  as  would  be  the  case  if  sent 
through  bv  train. 


UNITED  STATES  POST  OFFICE  AIR  MAIL  SERVICE 


Monthly  Report  of  Operation  and  Maintenance 

MARCH,  1919 


Aeroplane  No. 

Gasoline 

Grease  and 
Oil 

Office  Force 

Motorcycles, 
Trucks 

§  1 
a 

fsl 

S 

Miscellaneous 

Pilcts 

Mechanics  and 
Helpers 

Repairs  and 
Accessories 

Interest  on 
Investment 

Departmental 

Overhead 

Charge 

J 
<: 

p 

SERVICE  AND  UNIT  COST 

Gallon  of 
Gasoline 

Total  Time 
Run 

S 

hi 

Mil,  s  Run 
per  Gall  jii 
of  Gasoline 

Cost  per 
Hour 

c 

c5i 

2 
3 
4 
7 
8 
10 

11 

12 
14 

15 
30 
38 
39 
43 

24224 
38275 
39364 
39365 

$25.07 
89.69 
15. 10 
68.58 
55.18 
6.10 
109.08 
37.22 
118.97 
157.24 
124.97 
40. 18 
92.54 
124.56 
18.15 
33.49 

$1.92 
23.23 
.55 
16.98 
6.89 

$29.42 

62.37 
43.37 
62.37 
62.37 
32.95 
62.37 
29.42 
62.37 
62.37 
43.37 
43.37 
62.37 
62.37 
10.42 
29.42 
19.00 
19.00 

$60.81 
60.81 
60.81 
60.81 
60.81 
60.81 
60.81 
60.81 
60.81 
60.80 
60.80 
60.80 
60.80 
60.80 
60.80 
60.80 
60.80 
60.80 

$28.32 
40.33 
19.48 
40.33 
40.33 
12.01 
41.33 
28.32 
40.33 
39.73 
19.48 
19.48 
40.33 
40.33 
7.47 
28.32 
20.85 
20.85 

$111.38 
122.92 

55.77 
122.92 
122.92 

44.77 
122.92 
1 1 1 . 38 
122.92 
122.92 

55.77 

55.77 
122.92 
122.92 

44.23 
107.38 

96.38 

96.38 

$42.60 
153.53 
11.78 
108.77 
117.21 

$48. 13 
280.29 
31.72 
300.86 
294.84 

$40.45 
23.60 
49.00 
17.50 
39. 15 
49. 10 

129.90 
36.75 

190.20 
71.58 
67.00 

186.45 
24.12 
88.40 
12.00 

272.85 
5.82 
2.90 

$58.46 
58.46 
58.46 
58.46 
58.46 
58.46 
58.46 
58.46 
58.47 
58.46 
58.46 
58.46 
58.46 
58.46 
58.46 
58.46 
58.46 
58.46 

$59.48 
59.48 
59.48 
59.48 
59.48 
59.48 
59.48 
59.48 
59.48 
59.47 
59.47 
59.47 
59.47 
59.47 
59.47 
59.47 
59.47 
59.47 

$506.04 
974.71 
405.52 
917.06 
917.64 
323.68 

1.208.88 
658.02 

1.316.73 

1.343.31 
780.96 
809. 87 
898.76 
969.  23 
318. 17 
708. 53 
367.35 
455.83 

82 
294 

50 
225 
181 

20 
359 
122 
392 
517 
414 
133 
304 
408 

60 
III 

hr.  mix 
3  37 
13  02 
1  00 
9  14 
9  57 

248 
872 
90 
704 
606 

3.02 
2.97 
1.80 
3.13 

3.35 

$139.80 
75.00 
405.52 
99.00 
92.40 

$2.04 
1.12 
4.51 
1.30 
1.51 

24.93 
4.28 
27.93 
32.42 
11.15 
10.30 
17.69 
19.80 
5.70 
4.33 

242.36 
133.51 
291.94 
375. 19 
36.71 
31.81 
97. 19 
86.98 
9.75 
20.62 

297.24 
98.39 
283.31 
303. 13 
243.78 
243.78 
262.87 
245.14 
31.72 
33.39 
46.57 
45.57 

20  44 
11  20 
24  47 
31  51 
3  07 
2  32 
8  15 
7  23 

0  50 

1  45 

1.486 
722 
1.900 
2.387 
180 
218 
652 
433 
90 
128 

4.14 
5.92 
4.85 
4.62 
.43 
1.64 
2.14 
1.06 
1.50 
1.15 

58.20 
58.20 
53.40 
42.00 
250.80 
319.80 
109.20 
131.40 
381.60 
405.00 

.81 
.91 
.69 
.56 
4.34 
3.71 
1.38 
2.24 
3.54 
5.54 

50.94 

1.41 

40.05 

168 

3  24 

120 

.71 

133.80 

3.80 

Total.... 

$1,167.06 

$209.51 

$798.70 

$1,094.49 

$527.62 

$1,762.57 

$1,800.00 

$3,090.73 

$1,306.77 

$1,052.29 

$1,070.55 

$13,880.29 

3,840 

152  48 

10.835 

2.82 

$90.80 

$1.28 

Cost  per  mi'e,  overhead.  $.42:  cost  p=r  mi'e.  flying,  $.29:  cost  per  mile,  maintenance.  $.57 

Note — This  report  includes  the  cost  of  complete  overhauling  of  one  JN-4-H  and  one  R4-L.  and  rebuilding  of  one  R4-L. 
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ABC — Report  to  Army  Balloon  School,  Arca- 
dia, Cai. 

AGC — Report  to  Aviation  Supply  Depot,  Gar- 
den Citv.  L.  I.,  N.  Y. 

AMV — Report  to  Aviation  General  Supply 
Depot,  Morrison,  Va. 

ARV — Report  to  Aviation  Supply  Depot,  Rich- 
mond, Va. 

BFT — Report  to   Barron   Field,  Fort  Worth, 

Tex.  ,  _ 

CAF — Report  U  Carlstrom  Field,  Arcadia,  Fla. 
CFT — Report  to  Carruthers  Field,  Fort  Worth, 

Texas. 

CGC — Report  to  Aviation  Concentration  Camp, 

Garden  City,  L.  I.,  N.  Y. 
CJS — Report  to  Camp  Jackson,  Columbia,  S.  C. 
CJW — Report  to  Camp  John  Wise,  San  An- 

tonia.  Texas. 
CRI— Report  to  Chanute  Field,   Rantoul,  111. 
CWT—  Report    to   Call    Field,   Wichita  Falls, 

Tex.  ,  _ 

DAP — Report    to    Director    of    Aircraft  Pro- 
duction, Washington,  D.  C. 
DIS — Honorably  discharged  from  service. 
DMA — Report   to   Director  of   Military  Aero 

nautics,  Washington,  D.  C. 
EOT— Report  to  Ellington  Field,  Olcott,  Texas. 
FOB — Report  to  Fort  Omaha  Balloon  School, 

Omaha,  Neb. 
FSO — Report  to  Fort  Sill  School  for  Aerial 

Observers,  Fort  Sill.  Okla. 
GLC — R<jF>rt  t0  Gerstner  Field'  Lake  Charles, 


Key  to  Abbreviations 

HHM — Report  to   Hazelhurst  Field,  Mineola, 

L.  L,  N.  Y. 
KST— Report   to   Kelly   Field,   San  Antonio, 

Tex.     (When  specified   in  the  order, 

the  number  of  the  field  is  given  in 

parentheses.) 
LDT—  Report  to  Love  Field,  Dallas,  Tex. 
LHV — Report  to  Langley  Field,  Hampton,  Va. 
MAC — Report  to  March  Field,  Allesandro,  Cal. 
MDO — Report  to  McCook  Field   Dayton,  Ohio. 
MIA— Report   to   U.   S.   Naval   Air  Station, 

Miami,  Fla. 
PFO—  Report  to  Post  Field,  Fort  Sill,  Okla. 
PMT — Report  to  Park  Field,  Millington,  Tenn. 
PWM — Report  to   Payne  Field,   West  Point, 

Miss. 

RSD— Report  to  Rockwell  Field,  San  Diego, 

RWT— Report  to  Rich  Field.  Waco,  Tex. 
TFT— Report  to  Taliaferro  Field,  Fort  Worth, 

Tex.    (When   specified   in   the  order, 

the  number  of  the  field  is  given  in 

parentheses.) 
TMA — Report  to  Taylor  Field,  Montgomery, 

Ala. 

UTA — Report  to  School  of  Military  Aeronau- 
tics, University  of  Texas,  Austin 
Tex. 

WDM — Wire  Director  of  Military  Aeronau- 
tics upon  arrival. 

WFO—  Report  to  Wilbur  Wright  Field,  Fair- 
field. Ohio. 


Notes 

Note  1 — Report  to  places  mentioned  in  orde- 


Note  2 — Report  to  U.  S.  Army  General  Hos- 
pital, No.  22,  Pihlaaelphia,  Pa. 

Note  3— -Report  to  Fort  Mason,  San  Fran- 
cisco, Cal.,  for  transportation  to  the  Philippine 

Note  4 — Report  to  Director  of  Air  Service, 
W  ashington,  D.  C. 

Note  5 — Report  to  Fort  Mason,  San  Fran- 
cisco, Cal.,  for  transportation  to  Monolulu, 
Territory  of  Hawaii. 

Note  6 — Report  to  Walter  Reed  Hospital, 
Tacoma  Park,  Washington,  D.  C. 

Note  7 — Report  to  General  Staff,  Washing- 
ton, D.  C,  purpose  of  conference  on  Pierce 
Gun. 

Note  8 — Report  to  Director  of  Purchase,  Stor- 
age &  Traffic,  Washington,  D.  C,  for  assign- 
ment to  duty  in  the  office  of  Director  of 
1-  inance. 

Note  9 — Report  to  Camp  Pike,  Arkansas. 

Note  10 — Report  to  Speedwav.  Indianapolis, 
I  ml. 


Special  Orders  Nos.  102  to  107,  Inclusive 

A 

Atkinson,  Bert  M  Note:  6 

B 

Brookley,  Wendell  H  Note:  3 

Boudwin,  Joseph  Ellwood,  Jr  FLA 

Fickel,   John   A  it  / 

Bierman,   Hugh   Eastwood  Note:  " 

Burwell,  Paul  V  CAI 

Blackburn,  Glen  R  ADT 

C 

Cashman,  James  A  £?T, 

Calkins,  William   L  •••CAP 

Cheney,   Moses   E  Note:  4 

D 

Daley,  James  H  N°uiri? 

Doust,  Horace  Tyner  HHIv 

E 

Evans,  Earl  F  Notr*£ 

Endler,  Joseph  C  CAP 

F 

Freeman,   Edgar  W  FLA 

G 

Greer,  John  F  SMM 

Garretson,   Ray   William  CAP 

Gamble,  Henry  Clay  Note:  9 

Gilchrist,  Hugh  Robert  Note:  9 

H 

Hill,  Edward  H  Note:  4 

Hoffman,  Ross  J  HHN 

Higgins,  George  Judson  Note:  9 

Heim,    Daniel    Emile  FLA 

K 

Kindley,    Field    E  CAP 

Kennedy,  Robert  J  Note:  8 

Kimball,  Dan  A  ADT 

L 

Leasure,   Shelby   C  Note:  2 

Little,   Frederick   HH.N 

Llewellyn,   Frank   A  CAP 

Linville,  Donald  FLA 

Mc 

McGaffey,  Harold  E  FLA 

McCown,  Thomas  B   CAP 

P 

Pierce,  Raymond  C  Note:  7 

Page.  Frank  A  Note  6 

Phillips,   William  H  Note:  4 

Preston,   Glenn   A  FLA 

R 

Robertson,  George  Alhert  Satallo,  Jr  CAP 

Roth,  George  E  l  LTC 

Rossell,  John  E  HHN 

Roberts,  Floyd  Piercey  Note:  9 


Scliofield,  Aubrey   W  Note:  3 

Sileo,   Cavio   F  FLA 

Shelbv,    Richard    D  CAP 

Stephens,    Robert    G  CAP 

T 

Thomas,  James  L  CFT 

U 

Umstead,  Stanley  M  Note:  9 

Underhill,  Ernest  A  Note:  9 


Lieut.  General  Tso-Ting  at  Mineola 

Lieut  General  Tfient  Tso-Ting,  of  the 
Chinese  Army,  while  visiting  American 
flying  fields  was  given  his  first  flight  at 
Mineola  in  a  Curtiss  aeroplane. 

From  Long  Island  to  Langley 

Col.  Archie  Miller,  commanding  officer 
Air  Service  Activities  on  Long  Island, 
with  Capt.  L.  G.  Cleary  as  pilot,  made  a 
non-stop  flight  to  Langlev  Field,  Va.,  on 
May  10.   . 

Navy  Balloonists   Obtain  Meteorological 
Data  in  Ohio 

Akron,  Ohio,  May  11. — Seven  balloons 
took  the  air  here  late  this  afternoon  in  a 
drifting  race  to  test  air  currents  and  ob- 
tain other  data,  held  under  the  direction 
of  the  Navy  Department.  The  balloons 
headed  in  a  southeasterly  direction. 

Six  of  the  balloons  were  reported  pass- 
ing over  Alliance,  30  miles  from  Akron, 
an  hour  later.   . 

Preseutation  of  Banners  to  American  Air 
Units  in  France 

On  the  afternoon  of  Saturday,  April 
12th,  under  the  auspices  of  the  "Pays  de 
France"  a  ceremony  was  held  at  the 
Opera-Comique,  Paris,  at  which  banners 
of  the  organization  known  as  the  "Fem- 
mes  Francaises"  were  presented  to  the 
American  air  units  in  France;  one  ban- 
ner to  each  organization.  Twenty-three 
balloon  companies,   which  were  serving 


with  American  iroops  at  the  front  on 
November  11,  1918,  were  each  presented 
with  one  of  these  banners ;  these  com- 
panies are:  1st,  2nd,  3rd,  4th,  Sth,  6th,  7th, 
8th,  9th,  10th,  11th,  12th,  13th,  14th,  15th, 
16th,  24th,  25th.  26th.  42nd,  43rd,  44th, 
and  69th.  

Air  Service   Recruits   to   Receive  Plane 
Ride 

Colonel  Rader,  of  Souther  Field,  has 
ordered  that  all  men  enlisting  and  sworn 
into  the  Air  Service  shall  have  an  areo- 
plane  ride  upon  reporting  for  duty.  This 
is  to  acquaint  the  men  with  flying  and 
to  assist  in  deciding  their  fitness  to  be 
pilots. 

All  men  receiving  their  discharge  from 
the  Service  are  also  to  have  a  flight  if 
they  desire.   

Air  Service  Officers  Now  Civilians 

"By  direction  of  the  President,  and 
under  the  provisions  of  Section  9,  Act  of 
Congress,  May  18,  1917,  and  Circular  No. 
75,  War  Department  1918,  the  following 
officers  are  honorably  discharged  from 
the  Service  of  the  United  States,  for  the 
convenience  of  the  Government,  to  take 
effect  this  date,  their  services  being  no 
longer  required." 

Captains:  John  Gordon,  Jr.,  George  P. 
Sweet,  William  P.  Field,  Daniel  Cushing, 
Philander' R.  Gray,  George  Bleistein,  Jr., 
James  W.  Osgood. 

First  Lieutenants :  William  Knight, 
Paul  N.  Edwards,  Howard  C.  Babcock, 
Bruce  D.  Reynolds,  Henry  M.  Hoyt,  Jr., 
Robert  E.  Hill,  Jame^  A.  Stone,  Frank  I. 
Wheeler,  Jr. 

Second  Lieutenant:  Stephen  Philbin, 
William  M.  Sweet,  Roy  T.  Robling,  Pres- 
ton B.  Wilkes,  Jr.,  Dean  B.  Fraser,  Oscar 
R.  Zipf,  Emmett  R.  Tatnall,  Paul  M.  Mul- 
ler,  William  T.  Wilkinson,  Kenneth  B. 
Warner,  William  A.  Taylor,  Theodore  H. 
Sloan. 
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Civilian  Flying  Regulations 

The  War  Department  authorizes  pub- 
lication of  the  following  statement  from 
the  Joint  Army  and  Navy  Board  of 
Aeronautic  Cognizance : 

Before  operating  civilian  aircraft,  in- 
cluding aeroplanes,  seaplanes  and  bal- 
loons, all  persons  must  secure  a  license 
to  do  so  from  the  Joint  Army  and  Navy- 
Board  of  Aeronautic  Cognizance,  Build- 
ing D,  Sixth  and  B  Streets,  Washington, 
D.  C,  according  to  the  Presidential 
Proclamation,  February  28,  1918. 

During  the  parade  of  the  27th  Division 
in  New  York  City,  a  flying  boat,  piloted 
by  an  unlicensed  civilian,  flew  up  and 
down  Fifth  Avenue  above  the  parade  at 
a  dangerously  low  altitude,  estimated  as 
between  three  and  five  hundred  feet.  In 
case  of  engine  failure,  the  pilot  could 
not  have  reached  a  landing  place,  but 
would  have  been  forced  to  land  in  the 
crowd  on  the  avenue.  The  board  cautions 
aeroplane  operators  against  a  repetition 
of  such  an  occurrence,  and  warns  that 
licenses  must  be  secured  by  civilian  flyers. 

The  Army  and  Navy  Board  has  control 
of  all  aircraft  licenses  for  civilians,  and 
points  out  that  there  is  no  way  of  ade- 
quately providing  for  public  safety-  when 
aeroplanes  fly  at  too  low  altitudes  over 
cities  or  large  assemblies  of  people.  A 
heavy  penalty  is  attached  to  violations  of 
the  regulations  requiring  licenses.  Appli- 
cations for  licenses  should  be  sent  to 
Lieut.  A.  J.  Clayton,  Acting  Secretary, 
Building  D,  Sixth"  and  B  Streets,  N.  W., 
Washington,  D.  C. 


Artillery  Adjustment  by  Radio  Telephony 

The  experiment  of  adjustment  of  fire 
by  radio  telephony  was  recently  con- 
ducted with  gratifying  success  at  the 
School  of  Fire  at  Fort  Sill,  Okla.  Quali- 
fied observers  though  without  previous 
radio  telephone  training,  conducted  shoots 
using  radio  telephony  instead  of  the  radio 
telegraphy  with  gun  crews  also  untrained 
in  this  new-  method. 

On  April  22  one  observer  adjusted  two 


guns  on  a  two-gun  emplacement  in  28 
minutes  from  the  time  the  plane  left  the 
ground  until  the  end  of  the  problem, 
his  was  the  first  time  he  had  ever  con- 
ducted a  problem  from  the  air  with  the 
radio  telephone,  having  bothway  com- 
munication direct  with  the  battery,  and 
the  gun  crews  were  also  new.  It  is  be- 
lieved that  with  trained  personnel  a  pre- 
cision adjustment  can  be  accomplished  in 
twenty  minutes,  or  a  zone  adjustment  in 
three  or  four  minutes. 

The  rapidity  with  which  sighting  can 
be  accomplished  by  radio  telephone  is 
due  to  the  high  speed  of  transmission, 
^adio  telegraph  is  limited  to  sixty  char- 
acters a  minute. 


New  R.  M.  A.'s 

The  following-named  officers,  having 
completed  the  required  tests,  are  rated  as 
Reserve  Military  Aviators,  to  be  effective 
from  the  dates  set  after  their  respective 
names : 

Captain  Louis  R.  Crawford,  A.  S.  A., 

March  29,  1919. 
Captain  William  G.  Remvick,  A.  S.  A., 

March  29,  1919. 
First  Lieutenant  Ward  R.  Clark,  Infantrv, 

March  29,  1919. 
First  Lieutenant  Tames  C.  Nabours,  A. 

S.  A.,  March  29,"  1919. 
First  Lieutenant  Clarence  J.  Moors,  A.  S. 

A.,  March  29,  1919. 
Captain  Paul  R.  Turpin,  A.  S.  A.,  March 

29,  1919. 

First  Lieutenant  George  E.  King,  A.  S. 

A.,  March  6,  1919. 
Second  Lieutenant  Howard  C.  McGregor, 

A.  S.  A.,  March  6,  1919. 
Second  Lieutenant  Roy  W.  Chilson,  A.  S. 

A.,  March  6,  1919. 
Second  Lieutenant  Henry  C  Gamble,  A. 

S.  A.,  March  6,  1919. 
Second  Lieutenant  John  F.  Dresing,  Tr., 

A.  S.  A,  March  10,  1919. 
Second  Lieutenant  Tames  A.  B.  Roddie, 

A.  S.  A.,  March  10,  1919. 


Second  Lieutenant  Tohn  Wilson  Albright, 

A.  S.  A.,  March  25,  1919. 
Second  Lieutenant  Ralph  J.  Leeds,  A.  S. 

A.,.  March  29,  1919. 
Second  Lieutenant  Lester  N.  Stockard, 

A.  S.  A.,  March  29,  1919. 
Second  Lieutenant  Woodward  C.  Rilev, 

A.  S.  A,  March  29,  1919. 
Second  Lieutenant  W'illiam  D.  Tones,  A. 

S.  A.,  March  29,  1919. 


Ten  Fields  To  Be  Abandoned 

The  War  Department  has  decided  to 
abandon  the  following  flying  fields  : 
Barron  Field,  Ft.  Worth,  Texas, 
Call  Field,  Wichita  Falls,  Texas, 
Carruthers  Field,  Ft.  Worth,  Texas, 
Eberts  Field,  Lonoke,  Arkansas, 
Love  Field,  Dallas,  Texas, 
Payne  Field,  West  Point,  Miss. 
Richfield,  Waco,  Texas. 
Taliaferro  Field,  Ft.  Worth,  Texas, 
Taylor  Field,  Montgomery,  Ala., 
Gerstner  Field,  Lake  Charles,  La., 
as  soon  as  equipment  now  in  storage  at 
these  fields  can  be  disposed  of. 

The  abondonment  of  Gerstner  Field 
will  be  completed  by  June  30,  1919.  It  is 
intended  to  sell  or  salvage  the  buildings 
and  improvements  unless  they  can  be 
utilized  to  advantage  by  some  other  de- 
partment of  the  Government. 

The  War  Department  has  requested  in- 
formation from  these  other  departments 
as  -to  whether  they  desire  to  make  use  of 
any  of  these  fields,  and,  if  so,  that  further 
details  will  be  supplied  by  the  Construc- 
tion Demobilization  Committee  of  the 
General  Staff. 


Souther  Field  Notes 

Major  Tom  C.  Macaulay  who  holds  the 
transcontinental  records  will  probably  be 
in  command  of  the  squadron  using  seven 
De  Haviland  fours  400  horsepower  Lib- 
erty Motors  in  the  flight  from  Dallas, 
Texas,  to  Boston,  Mass. 


FOREIGN  NEWS 


11  be  ready  for  trials  in 
kers.  The  ship  has  bow- 
moored  out  from  a  tower 
direction  and  lie  with  the 
l  forward  control  car  and 
hinery  fitted   on  opposite 


New   British  Airship 

Vickers,  Ltd.,  of  London,  has  announced  the  approaching  completion 
of  the  R-80,  a  new  rigid  airship,  which  it  is  believed  will  fly  the  Atlantic 
with  ease.  It  is  expected  that  the  machine 
May.  It  has  been  designed  entirely  by  V 
mooring  attachments  that  will  permit  it  to  b 
in  such  a  manner  that  it  can  turn  in  any 
wind.  Four  cars  are  attached  to  the  hull- 
machinery   car,   and   two   wing  cars   for  m; 

sides  of  the  ship.  Thee  arc  four  Wolseley- May  bach  engines  of  240 
nominal  brake  horsepower  each.  The  airship  will  carry  a  crew  of 
sixteen  and  will  have  accommodation  for  a  good  number  of  passengers. 

Australia  to  Have  Air  Service 

The  Australian  government  has  completed  a  plan  for  aerial  defense 
and  proposes  to  establish  aviation  schools  with  squadrons  of  aeroplanes. 
.  seaplanes,  and  airships,  according  to  an  Associated  Press  dispatch  from 
Melbourne  on  April  21.  The  peronnel  will  number  1 ,400  men.  The 
initial  expenditure  will  be  $2,500,000  and  the  annual  expenditure  there- 
after $2,500,000. 


A  Flight  from  Brussels  to  Peace  Session- 
Paul  Hymans,  Belgian  Foreign  Minister,  recently  made  a  flight  to 
the  Peace  Session,  leaving  Brussels  at  1  P.  M.  and  arriving  in  Paris  at 
2  P.  M.  in  time  to  attend  the  plenary  session. 


Aeroplane  Carrying  Twenty-Five  Goes  Up  More  Than  Three  Miles 

The  giant  Farman  Goliath,  which  has  been  flying  between  Paris  and 
Brussels,  ascended  to  a  height  of  5,100  metres   (approximately  16, 
feet )  while  carrying  twenty  five  passengers.     The  ascent  was  made  in 
one  hour  and  fifteen  minutes  and  the  descent  in  twenty-five  minutes 
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British  Plan  for  Air  Mails 

The  British  press  generally  asserts  that  the  commercial  development 
of  the  aeroplane  is  much  further  advanced  in  Great  Britain  than  in  any 
other  country.  According  to  the  American  Chamber  of  Commerce  in 
London,  a  mail  service  from  Cairo  to  India  is  to  be  inaugurated.  The 
air  route  already  has  been  surveyed  and  a  route  from  Cairo  to  the  Cape 
of  Good  Hope  is  being  laid  out. 

Aerodromes  are  to  be  established  at  suitable  spots  in  the  British  Isles 
and  British  possessions  and  equipped  with  sound  and  light  signals,  bal- 
loons, aerial  buoys  and  wireless  telegraph  and  telephone  outfits. 

"Already  cargo  aeroplanes  are  in  sight,"  the  Chamber  of  Commerce 
announces.  "A  huge  British  seaplane  of  novel  type,  equipped  with 
five  motors,  has  been  flown,  carrying  six  tons,  at  100  miles  an  hour. 
Experiments  are  being  made  with  another  having  a  carrying  capacity 
of  nine  tons." 

London   Flying  Club 

To  the  tremendous  attention  now  being  given  to  aviation  for  various 
commercial  and  governmental  purposes  in  England,  it  is  interesting  to 
note  that  the  social  features  are  not  being  overlooked.  A  social  avia- 
tion club  is  under  construction  not  far  from  London  covering  an  area 
of  30,000  square  feet  and  which  will  contain  eighty  bedrooms. 

The  club  is  the  London  Flying  Club  at  Hendon.  It  is  rapidly  near- 
ing  completion,  and  will  be  the  largest,  if  not  best  appointed  club,  in 
the  world  devoted  to  the  problems  and  sport  of  air  nying.  The  main 
salon  will  be  a  hall  130  by  80  feet  and  will  be  used  not  only  for  social 


affairs,  but  for  lectures  with  moving  pictures  of  aeroplane  progress. 
Annual  dues  for  the  first  five  hundred  members  have  been  fixed  at  ten 

fuinas  for  men  and  seven  guineas  for  women,  with  no  entrance  fee. 
lembers  will  be  able  to  hire  machines  at  reduced  rates. 

Germans  Planned  Using  All  Metal  Aeroplane 

The  Germans  never  had  a  chance  to  use  their  latest  aero  creation  on 
the  front  against  the  Entente  airmen — the  entirely  metal  plane. 

The  metal  plane  was  made  of  aluminum,  body,  wing  struts  and  all. 
The  most  recent  development  included  metal  wings,  except  the  edges, 
which  have  to  be  flexible  for  guiding  the  plane.  The  metal  plane  was 
almost  bulletproof,  except  direct  hits,  and  came  as  near  being  an 
armored  plane  as  any  developed. 

In  the  Zeppelin  factory  at  Staalen  are  almost  a  hundred  of  these 
planes  nearly  finished,  most  of  them  without  wings.  They  are  bright 
and  shiny  aluminum  and  are  the  most  deadly  looking  machines  imagin- 
able. 

The  aluminum  plane  had  been  tested  very  carefully  in  the  rear  and 
at  the  factory  and  was  found  entirely  satisfactory.  It  was  as  fast  and 
almost  as  light  as  the  planes  made  of  wood. 


Chile's   Interest   in  Aviation 

General  A.  Pinto,  Chief  Staff  of  the  Chilean  Army,  and  Capt.  C. 
Garfias,  are  touring  the  world  inspecting  the  various  aviation  fields. 
They  have  been  at  Hazelhurst  Field,  Mineola,  accompanied  by  Col.  A. 
Ewing,  Military  Attache  of  Chile  in  the  United  States.  General  Pinto 
established  the  Chilean  Flying  School  in  1913. 


The  Aeroplane  for  Colonial  Trade 

In  the  adaptation  of  the  aeroplane  to  commercial  requirements  the 
wearing  capacity  of  all  its  parts  becomes  of  prime  importance.  It  is 
in  some  of  the  lesser  developed  lands  where  communications  are  still 
poor  that  we  may  look  for  a  rapid  adoption  of  aerial  transport;  and  it 
is  just  these  climates,  featured  by  tropical  heat  or  northern  cold,  that 
may  have  a  detrimental  effect  on  the  aeroplane  constructed  principally 
of  wood.  The  possible  ravages  of  the  ant  alone  merit  consideration. 
It  is  to  cope  witli  this  that  The  British  &  Colonial  Aeroplane  Co.,  Ltd., 
of  Milton,  Bristol,  England,  have  evolved  a  biplane  of  all-metal  con- 
struction. The  fuselage  is  a  special  construction  of  aluminum  and 
steel,  in  sections  which  can  readily  be  dismantled  for  transport.  The 
struts  are  of  high  tensile  steel  throughout,  the  wings  are  made  of  alumi- 
num and  high  tensile  steel.  The  performances  with  a  comparatively 
low-powered  engine  (180  h.p.  Hispano  Suiza)  have  proved  that  the 
all-metal  construction  does  not  adversely  affect  its  speed  or  rate  of 
climb,  while  the  weight  ( 1 700  lbs.  with  engine)  compares  very  favor- 
ably with  that  of  a  wood-built  machine.  When  loaded  it  can  carry  450 
pounds  of  cargo.  At  ground  level  it  has  a  speed  of  110  miles  per  hour, 
can  climb  5,000  feet  in  eight  minutes  and  has  a  landing  speed  of  forty- 
seven  miles  per  hour. 


The  Up-to-date  English  Movies 

In  the  speedily  developed  cinema  industry,  one  of  the  most  knotty 
questions  the  film  producer  and  distributor  has  to  face,  is  that  of  delay 
and  uncertainty  in  the  delivery  of  films  from  one  area  to  another.  The 
producers  of  the  film.  "Power  of  Right,"  in  which  the  Prince  of  Wales 
plays  a  part,  have  already  decided  that  the  aerial  route  is  the  solution 
of  the  difficulty.  Through  the  Air  Ministry  they  have  had  a  "Bristol" 
Fighter  Aeroplane,  piloted  by  Capt.   West,  R.  A.   F.,  placed  at  their 
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Model  Aeroplane  Contests 

The  contests  to  start  June  1  will  consist  of  the  following 
events : 

Hand  launched  for  distance. 

Three  individual  prizes  will  be  given  for  this  contest ;  that 
is,  a  first,  second,  and  third  prize. 

The  Villard  Cup,  which  has  been  won  two  times  by  the 
Illinois  Model  Aero  Club,  will  be  offered  again  to  the  club 
making  the  best  showing  as  a  team.  This  cup  was  donated 
by  Mr.  Henry  Villard,  of  the  Aero  Club  of  America,  and 
was  to  be  the  property  of  the  club  winning  it  three  times. 
The  Illinois  Club  has  two  legs  on  it,  and  if  they  win  it 
again  it  is  their  property. 

R.  O.  G.  contest  for  distance. 

Three  prizes  will  be  given  in  this  event. 

Construction  contest  for  scale  models.  Only  one  prize  will 
be  offered  for  this  contest,  and  will  be  exceptionally  good. 

Prizes  have  not  been  decided  on  as  yet,  but  you  can  rest 
assured  they  will  be  best  ever  offered  for  Model  Aeroplane 
Contests. 

The  rules  for  conducting  these  nights  are  simply  that  they 
must  be  witnessed  by  at  least  three  prominent  men,  or  if 
there  is  a  branch  of  the  Aero  Club  of  America  in  your  city, 
invite  some  of  these  men  to  witness  the  flights. 

A  contest  is  not  official  where  there  are  less  than  five  con- 
testants. It  is  not  necessary  for  all  the  contestants  of  one 
club  to  live  in  same  town.  A  model  flyer  living  in  one  town 
can  compete  with  a  club  having  its  address  in  another  town. 

The  construction  contest  will  be  decided  by  sending  in 
photos  of  the  model  to  this  office.  (Only  clear  photos  will 
be  accepted.)  A  description  of  the  model  must  accompany 
the  photograph. 

If  these  events  are  well  attended,  it  is  our  idea  to  run  more 
contests  later  in  the  year. 

Description  of  the  prizes  will  be  given  in  next  issue  of 
Aerial  Age.   

The  Dowd  R.  O.  G.  Model 

The  model  shown  in  the  accompanying  drawing  is  interest- 
ing, inasmuch  as  it  is  somewhat  on  the  plan  of  the  Efficiency 
model  drawn  in  the  last  issue  of  Aerial  Age,  both  having  a 
true  wing  section  and  the  rubber  motors  running  inside  the 
covered  or  hollow  "A"  frame  spars. 

This  is  not  a  late  model,  as  it  was  built  in  1916  by  Raymond 
E.  Dowd,  but  the  design  is  so  well  worked  out  that  it  is  in  line 
with  the  present-day  models.  Fea- 
tures of  the  model  are  the  large 
span  of  the  main  plane  and  the 
non-lifting  tail  with  the  main 
plane  in  front. 

Its  appearance  is  different  from 
from  the  average  pusher  type,  and 
it  would  be  well  for  model  build- 
ers to  take  into  consideration  a 
few  of  the  interesting  features 
when  designing  models  for  com- 
ing contests. 

The  main  plane  has  an  aspect 
ratio  of  about  7,  the  span  being 
41^4  inches  and  the  chord  6  inches_, 
giving  a  surface  area  of  about  1.7 
square  feet.  The  wing  profile  is 
the  Eiffel  No.  32,  covered  both 
sides  with  thin  paper  and  set  at  an 
angle  of  6°  with  the  frame  or 
fuselage.  The  entering  edge  is 
made  to  conform  to  the  shape  of 
the  wing  section.  The  trailing 
edge  is  yen'  thin  and  inserted  into 
the  ends  of  the  ribs.  The  ribs 
are  cut  to  the  Eiffel  No.  32  sec- 
tion, but  flattened  in  front  to  butt 
against  the  entering  edge  and 
and  drilled  to  decrease  weight. 
The  plane  is  then  attached  to  the 
frame  members  with  dress  snaps. 
Two  streamline  plane-hangars 
hold  the  plane  securely. 


The  tail  plane  is  of  the  non-lifting  type,  and  has  a  surface 
area  of  about  %  square  foot.  It  is  built  around  the  cross 
braces  of  the  frame  and  has  one  rib  in  the  center. 

The  propellers,  two  in  number,  are  12  inches  in  diameter 
and  have  a  20-inch  pitch.  They  are  readily  detached  from 
the  hooks  by  removing  a  pin  which  passes  through  a  hole 
drilled  in  a  slightly  flattened  section  of  the  shaft,  which  is 
3/64-inch  brass  spring  wire.  They  are  driven  by  fourteen 
strands  of  J^-inch  flat  rubber,  which  gives  a  propeller  speed 
of  800  R.P.M.  and  a  slight  increase  in  dynamical  speed. 

The  keel  surfaces,  two  in  number,  are  set  at  the  extreme 
front  and  rear  of  the  model,  the  smaller  one  in  front  and 
the  larger  in  the  rear,  built  in  with  the  non-lifting  tail  plane. 

The  forward  fin  is  adjustable  for  steering,  and  is  held  on 
a  mast  set  in  the  triangular  block  at  the  front  of  the  fuselage. 
This  fin.  although  not  inclined  in  the  original  design,  was 
found  necessary  to  prevent  the  model  from  spiralling. 

The  landing  gear,  so  fashioned  to  hold  the  model  at  an 
angle  of  4°  when  resting  on  the  ground,  is  made  of  ash 
members  for  the  pieces  under  compression  and  of  bamboo 
where  they  are  in  tension.  These  parts  are  then  streamlined 
and  fastened  with  thread  and  glue. 

The  wheels  are  cut  from  pine  and  are  l]4  inches  in  diam- 
eter. The  rear  wheel  is  54  inch,  and  is  held  in  a  fork  of  brass 
wire  on  the  extension  of  the  rear  keel.  It  is  cross-braced 
with  fine  wire  and  can  withstand  the  severest  shocks. 

For  the  bearings,  the  rubber  is  held  at  the  forward  and  on 
wire  hooks  passing  through  streamline  blocks  where  they 
are  formed  into  hooks  for  attachment  to  the  winder.  A  pin 
through  this  wire  prevents  it  from  turning  in  the  blocks. 

When  starting  on  a  flight  the  model  rises  from  the  ground 
after  a  short  run,  all  the  wheels  getting  off  together.  It 
climbs  steadily  without  stalling  as  its  flying  angle  is  only  4° 
less  than  its  angle  when  resting  on  the  ground.  The  flight 
is  firm  and  steady,  owing  to  the  high  degree  of  inherent 
stability"  contained  in  the  Eiffel  No.  32  wing  section.  As  a 
result  of  the  careful  elimination  of  head  resistance  the  model 
attains  a  flight  speed  of  over  IS  miles  an  hour.  The  total 
weight  is  10  ounces,  which  means  that  the  model  carries  over 
%  pound  to  the  square  foot,  considerably  over  the  average 
for  rubber-driven  models  of  the  filing  stick  type.  The  aver- 
age length  of  flight  is  slightly  under  1,000  feet  with  a  dura- 
tion of  one  minute  from  800  turns  of  the  propellers. 


505 


Aeronitis  is  a  pleasant,  a  decidedly  infectious  ailment,  which  makes  its  victims  "flighty,"  mentally  and 
physically.  At  times  it  has  a  pathologic,  at  times  merely  a  psychologic  foundation.  It  already  has 
affected  thousands;  it  will  get  the  rest  of  the  world  in  time.  Its  symptoms  vary  in  each  case  and  each 
victim  has  a  different  story  to  tell.  When  you  finish  this  column  YOU  may  be  infected,  and  may  have 
a  story  all  of  your  own.  If  so,  your  contribution  will  be  welcomed  by  your  fellow  AERONUTS. 
Initials  of  contributor  will  be  printed  when  requested. 


Plea 

(From  an  Aviation  Inspection  Department) 
We  answer  countless  calls  a  day 

Upon  our  phones — cause  for  dejection; 
The  tenor  is  in  much  this  way : 
"Fix  it,  Inspection." 

A  tail  skid's  missing  or  a  wing 

Is  so  we've  really  to  correct  it; 
Diurnal  memorandums  bring 

"Plane" — dash — "inspect  it !" 

It  flatters  us  more  ways  than  one 
To  note  in  such  and  such  connection 

The  thoughtful  things  forever  done 
For  our  inspection. 

And  we  would  but  one  kick  inflict 

From  out  a  rather  large  collection 
Upon  our  friends — why  so  restrict 

Us  in  Inspection? 

We'd  love  examining  the  lines 

Of  those  of  feminine  inflection — 
When  you're  with  Sue,  May,  Rose,  betimes, 

Phone  "6,"  Inspection. 

Sgt.  Roy  Harris  Rhss. 


For  Real  Estate  Agents 

An  old  joke  in  a  new  setting: 

Aviator :   "I  say,  sir,  that  confounded  land  you  let  to  me  is 
badly  drained.   My  aeroplane  hangar  lias  a  foot  of  water  in  it." 
"Indeed." 

"Yes,  a  pool  of  water,  sir.   What  do  you  suggest?" 
Landlord :    "I  suggest  you  keep  a  seaplane." 


 1^-^   __  n  ..r-iluIrA 

New  York's  Aerial  Police  in  Action 

—From  the  .V.  Y.  World. 


Precocious 

Fond  Mother :  "And  do  you  know,  dear,  baby  is  always 
interested  in  aeroplanes.    Every  time  he  hears  one  he  says 

Goo !'  " 
Baby  :  "Goo  goo  !" 

Mother:  "The  little  darling.  And  look,  dearest,  the  little 
man's  quite  right — there  are  two  of  them." 


A  Rigger  Inspector's  Lament 

For  years  it  seems  I've  tightened  wires 
And  added  wind  to  rubber  tires, 
Fixed  the  stagger,  stabilizer, 
(Death's  respects  to  an  ex-kaiser) 
Worked  like  fury  on  turnbuckles, 
Longerons  and  scraped  my  knuckles ; 
Lord,  I  wonder  when  I  go 
To  Heavenly  rest  will  it  be  so 
That  e'en  the  angels  fly  wing  low? 

Sgt.  Roy  Harris  Russ. 


Revised  Editions  of  General  Orders  Issued 

The  reversed  set  of  general  orders  for  the  armed  forces  of 
the  United  States  following  has  been  appearing  in  several  of 
the  aviation  newspapers,  and  is  said  to  have  been  first  pub- 
lished by  the  Fort  Omaha  Gas  Bag: 

1.  To  accept  my  discharge,  take  charge  of  all  government 
property  in  view  and  beat  it  home. 

2.  To  accept  my  discharge  in  a  military  manner,  keeping 
always  on  the  alert  and  observing  that  it  will  not  be  revoked 
before  I  get  out  of  sight. 

3.  To  take  the  quickest  train  and  not  stop  at  any  military 
post  on  my  way. 

4.  To  repeat  all  dope  and  rumor  which  has  been  spread 
through  buildings  closer  to  headquarters  than  my  own. 

5.  To  receive,  believe  and  pass  on  to  my  children  the  ex- 
perience I  have  acquired  while  in  the  service,  or  shall  acquire 
in  the  future. 

6.  Not  to  again  quit  civilian  life  after  being  properly  dis- 
charged from  the  service. 

7.  To  talk  to  no  one  about  re-enlisting. 

8.  In  case  of  the  presence  of  a  recruiting  officer  to  give  the 
alarm. 

9.  When  the  girls  are  home  to  allow  no  soldiers  or  militia 
on  or  near  my  premises. 

10.  In  all  cases  not  covered  by  instructions  to  claim  exemp- 
tion. 

11.  To  salute  all  officers  who  have  aided  me  in  getting  my 
discharge  and  all  the  Budweiser  and  whiskey  now  cased. 

12.  To  be  especially  watchful  at  night,  and  allow  no  one  to 
pass  without  buying  a  drink. 

— By  Order  of  General  Nuisance. 


"Ex-Lieutenant"  writes  to  the  editor  of  the  Army  and  Navy 
Journal:  "Having  at  last  resumed  my  normal  habitat  and 
clothing,  and  feeling,  therefore,  extraordinarily  irresponsible, 
mentally,  and  peculiarly  loose  from  the  knees  down,  I  beg 
to  offer  the  following  suggestion  for  service  in  foreign  terri- 
tory: For  each  period  of  six  months'  continuous  active  ser- 
vice in  the  state  of  Texas,  one  chevron  of  salmon  pink,  a 
cactus  rampant  and  a  mule  couchant  embroidered  thereon,  the 
same  to  be  worn  over  the  right  lung,  or  as  near  thereto  as 
the  conformation  of  the  blouse  permits." 
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DURING  the  world  war,  The  Goodyear 
Tire  &  Rubber  Company  manufactured 
more  than  one-half  of  all  the  balloons  purchased 
by  the  government. 

These  military  airships  varied  in  gas  capacity 
from  seventy-five  thousand  up  to  one  hundred 
and  seventy  thousand  cubic  feet. 

This  Goodyear  achievement  was  made  possible 
because  Goodyear  balloon  men  had  pioneered 
the  development  of  lighter-than-air  craft  in 
America. 

In  so  doing  it  is  only  natural  that  they  have 
become  competent  balloon  designers  of  unques- 
tioned authority. 

Today  we  are  prepared  to  submit  plans  and 
specifications  to  cover  any  size  and  type  of 
balloon  desired — from  miniature  models,  gas 
containers  and  advertising  balloons  to  huge 
Aerial  Trans- Ocean  liners. 


The   Goodyear  Tire    &    Rubber  Company 
Akron,  Ohio 

Balloons  of  Any  Size  and  Every  Type 
Everything  tn  Rubber  for  the  Airplane 
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"Come  along   and   Fly,   you   don't   need   to  be 
afraid,  for  we  will  insure  you.     Don't  miss  the  ex- 
perience.    It  will  make  your  trip  to  Atlantic  City 
worth  while." 


The  Aero  Protective  Assn. 

(Incorporated) 

"We  have  the  altitude  record  for  service 
in  the  insurance  field" 

AND 

Payne  &  Richardson 

Incorporated 
"Better  be  safe  than  Sorry" 

OFFICES: 

ATLANTIC  CITY,  N.  J. 
301  Albany  Ave.  &  South  Blvd. 
New  York  City,  N.  Y.,  280  Madison  Ave. 

PAYNE  &  RICHARDSON: 
New  York  City,  N.  Y.,  76  William  St. 
Bridgeport,  Conn.,  325  Meigs  Bldg. 

Pioneers  in 

Aviation  Insurance  of  all  kinds  in  the  U.  S. 

We  write  all  lines  of  insurance  on 
AEROPLANES,  SEAPLANES,  DIRI- 
GIBLES, KITES,  FREE  BALLOONS, 
etc. 

Compensation,  public  liability,  prop- 
erty damage,  accident  and  life  insur- 
ance on  passengers.  Fire,  theft,  burg- 
lary and  collision. 


No  matter  what  you  want  to  insure 
come  to  us. 

We  make  a  specialty  of  AUTOMO- 
BILE policies. 


All  officers  and  directors  are  ex-servicemen 

Charles  H.  Payne,  Ensign  Naval  Aviation;  J.  W. 
Moore  Richardson,  1st  Lieut.  U.  S.  Inf.;  Major 
Baldwin;  Major  Landis;  Granville  A.  Pollock,  Capt. 
U.  S.  Air  Service;  S.  Herbert  Mapes,  Capt.  U.  S.  Air 
Service;  William  Menkel,  Capt.  U.  S.  Air  Service. 


Disposition  of  Motors 

Among  the  special  problems  which  have  arisen  during  the 
war  is  that  of  obtaining  sufficient  horse  power  to  drive  the 
large  bomb  carrying  planes  called  Bombers.  These  aero- 
planes weighing  from  seven  to  ten  tons  loaded  required  from 
800  to  1200  horse  power. 

No  power  plant  of  more  than  400  h.p.  has  been  available 
so  two  or  more  power  units  have  been  required  to  drive  the 
Bombers. 

These  motors  have  been  mounted  in  the  cellule  on  a  special 
truss  erected  on  either  side  of  the  fuselage  and  at  sufficient 
distance  from  it  to  permit  propeller  clearance.  This  method 
of  placing  the  motor  has  many  serious  and  even  dangerous 
features  and  requires  engine  bed  supports  trussed  out  into 
the  open  space  ahead  of  the  leading  edge  of  upper  and  lower 
wings  in  order  that  the  center  of  gravity  of  the  motors  may 
form  a  portion  of  the  forward  gravity  moment  arm  of  the 
Bomber. 

There  are  several  other  arrangements,  which  involve  con- 
siderable experiment  and  I  have  lifted  below  the  respective 
advantages  of  two  of  these  plans. 


Bevel  Gear  Transmission  Drive 

A.  Two  motors  compactly  located 
within  the  fuselage,  where  they 
do  not  create  the  dangerous  in- 
ertia moment  due  to  placing  mo- 
tors in  the  cellule. 

B.  Complete  failure  of  either  motor 
leaves  efficiency  of  Bomber  un- 
impaired, since: 

1.  Either  motor  will  drive  both 
tractor  screws. 

2.  Either  Sunbeam  300  h.p.  motor 
will  drive  plane  74  m.p.h.  with 
2  ton  useful  load.  (Refers  to 
Martin  Cruising  Bomber.) 

C.  Motors  are  conveniently  located 
for  repairs  as  contrasted  with 
their  present  inaccessible  location 
in  exposed  portion  of  cellule. 

D.  Safety  and  dependability  of 
Bomber  are  considerably  in- 
creased due  to 

1.  Independent  transmission  sup- 
port, for 

a.  Propeller  breakage  will  not 
endanger  cellule  truss  as  it 
does  in  existing  two  motor 
machine. 

2.  Cellule  stresses  are  less  and 
more  accurately  calculable  than 
they  are  when  motors  are  lo- 
cated in  the  cellule. 

3.  Bomber  in  spite  of  its  large 
size  can  be  manoeuvred  with 
the  same  .facility  as  single-mo- 
tored planes,  for, 

a.  Motor  weights  are  similarly 
disposed  within  fuselage. 

E.  Transmission  system  decreases 
structural  resistance,  in  that, 

1.  Fuselage  is  no  more  resistance 
than  that  of  the  present  two- 
motored  planes  and  no  motor 
housing  is  required  in  exposed 
portion  of  cellule. 

F.  Protection  from  fire  

1.  The  compact  placement  of  the 

two  motors  makes  the  protec- 
tion of  that  portion  of  fuselage 
by  steel  armour  plate  a  com- 
paratively simple  matter  adapt- 
ing this  type  as  a  Trench 
Fighter. 

G.  Motors  form  important  part  of 
gravity  moment  arm.  for 

1.  Motors  are  located  forward  of 
plane    of    tractor    screw  rota- 
tion, as  a  consequence, 
a.  Length  of  fuselage  forward 
of  cellule  can  be  shortened 
over    present  two-motored 
design. 

H.  The  gear  ratio  permits  the  attain- 
ment of  the  most  efficient  propel- 
ler revolution  ratio,  also  that  of 
motors. 

Advantages  of  Direct  reduction 
Drive  as  compared  with  Zeppelin 
Type  transmission. 

Simplification 
Weight  reduction 
Dependability 

Reduction  of  Structural  Resistance 
Less  mechanical  loss  of  power 


Direct  Reduction  Drive 

Both  Motors  located  with- 
in a  fuselage  on  common 
engine  bed,  which  includes 
bearings  for  single  propel- 
ler shaft  reduction  drive. 


Kither  motor  will  drive  the 
single  tractor  screw. 
Either    Liberty    400  h.p. 
motor  will  drive  plane  81 
m.p.h.    (Refer  to  M.C.B.) 


Same 


L  Same 


u 


Motors  are  located  forward 
of  leading  edge  of  aerofoil. 


^  Same 


Disadvantage  of  Direct 
reduction  drive  as  com- 
pared with  Zeppelin  type 
transmission. 

Loss   of    Revolving  shell 
gun  placement. 
Increase  of  fuselage  skin 
friction. 


AERIAL  AGE  WEEKLY,  May  19,  1919  509 


Every  FirstClass  Aeroplane.  Requires  a  Retractable.  Chassis 


THE  LIBERTY  RECONNOISSANCE] 
FIGHTER  DE3IGNED  1918  FOR 

u  s.w  dept.  bt  mabtin:  HT  I 
collaboration:  "with,  the 
leading  designees  of 
england  .amd  trance 


Every  First  Class  Aeroplane  Requires  a  Retractable  Chassis 
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Letters  of 

(another) 

Self-Made 
Merchant 
to  His  Son 


With  Apologies  to  Mr. 

George  Horace  Lonmer 


"The  Aeroplane  for  Everyman" 

The  Design,  Construction  and  Performance 

OF  THE 

BELLANCA,  C.E.  TWO-SEATER 

Meet  Every  Demand  of  Aerial  Enterprise 

The  "BELLANCA"  Detachable  Pontoons 

Solve  the  Problem  of  the  Itinerant  Passenger  Carrier 
and  the  Shore  Resort  Vacationist 

Who  Desires  to  Include  His  'Bus  in  His  Baggage 
Specifications  and  all  information: 

HARRY  E.  TUDOR  M!an':»er  299  Madison  Ave.,  N.  Y.  City 
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{Continued  from  page  493) 

Ihe  third  gear  box  is  of  a  special  re- 
duction type,  in  which  two  pinions  are 
used,  both  engaging  with  one  common 
spur  wheel  attached  to  the  propeller.  This 
is  fitted  to  the  after  car,  which  is  of  larger 
dimensions  than  the  others  and  carries 
two  engines.  All  gear  boxes  are  of  sim- 
ilar detail  design,  the  gear  wheels  being 
of  large  diameter,  case  hardened,  and  are 
fitted  with  pumps  so  arranged  as  to  en- 
sure a  constant  supply  of  lubrication  to 
the  teeth  and  bearings,  etc. 

Small  tanks  are  supplied  containing  the 
supply  of  oil  for  the  gear  boxes,  and  are 
fitted  to  the  cars  near  the  gear  boxes. 

The  radiators  are  coupled  by  aluminum 
piping  to  the  engines  and  to  an  aluminum 
tank  arranged  in  the  hull  of  the  ship. 

Special  arrangements  are  made  to  en- 
able the  effective  cooling  of  the  radiator 
to  be  adjusted  to  suit  the  temperature  of 
the  surrounding  air  and  the  speed  of  the 
engines.  Branch  pipes  are  supplied  for 
heating  when  on  the  ground  and  supply- 
ing cold  water  for  stationary  trials. 

The  fuel  leads  fitted  by  the  builders  of 
the  ships  were  connected  by  the  Sunbeam 
Company  to  filters  and  petrol  cocks  on 
the  gondolas,  the  filters,  etc.,  being  dupli- 
cated so  as  to  enable  them  to  be  cleaned 
while  the  machinery  is  in  motion. 

In  addition  to  the  usual  lubrication  fit- 
tings supplied  with  the  engine,  special  oil 
cooling  tanks  placed  outside  the  gondolas 
are  fitted,  which  are  in  direct  communica- 
tion with  the  oil  circuit  on  the  engines 
through  a  series  of  connections  made 
with  oil  cocks  fitted  with  indicating  plates 
so  that  the  amount  of  oil  passing  the 
coolers  can  be  adjusted  to  suit  the  run- 
ning and  temperature  conditions,  and  a 
fresh  supply  added  to  the  oil  in  circula- 
tion from  a  tank  situated  in  the  main 
structure  of  the  ship. 


The  oil  circuit  also  incorporates  a  spe- 
cial filter  so  arranged  that  one  half  of  the 
filter  is  continually  in  use  while  the  other 
half  is  taken  apart  for  cleaning  purposes. 

In  addition,  the  work  of  the  Sunbeam 
Company  includes  the  erection  of  all  these 
parts,  and  the  carrying  of  the  whole  of 
the  machinery  through  the  initial  trials 
which  included  air-borne  trials  in  the 
shed,  and  flight  trials  of  eight  hours  dura- 
tion. The  whole  of  the  machinery  is 
designed  by  the  Sunbeam  Company,  the 
general  arrangement  of  the  gear  being 
from  data  supplied  by  the  Admiralty. 

The  two  bladed  propellers  are  also 
manufactured  by  the  Company,  and  those 
propellers,  one  of  which  is  19  feet  6  inches 
in  diameter,  were  all  tested  by  the  Ad- 
miralty on  a  special  rotary  apparatus  be- 
fore being  placed  on  the  ships. 


{Continued  from  page  485) 

wind  three  miles  an  hour,  flying  222 
miles  at  the  end  of  the  first  three  hours. 
The  next  three  hour  period  would  find 
them  with  a  wind  directly  on  their  tails, 
going  at  a  speed  of  70.5  miles,  raised  to 
100  miles  an  hour  by  the  wind.  The  sixth 
hour  would  thus  find  them  522  miles  out. 
From  that  point  on  the  winds  would  be 
favorable.  Making  from  99  to  95  miles 
an  hour,  the  aeroplanes  would  swing 
slightly  to  the  southeast  for  the  first  nine 
hours,  and  would  then  change  to  an  al- 
most due  east  course  to  take  advantage 
of  changing  winds,  swinging  again  to  the 
southeast  at  the  fifteenth  hour  of  flight. 
Flying  this  course  they  would  arrive  at 
the  Azores." 

It  would  be  possible,  Mr.  Curtiss 
pointed  out,  for  the  flyers  to  steer  di- 
rectly for  the  Azores,  allowing  for  drift. 
This  would  not  be  as  economical  a  pro- 
cedure as  the  one  just  described,  but 


might  be  preferred  on  account  of  its 
simplicity.  If  there  were  no  winds  at  all, 
or  contrary  winds,  the  trip  to  the  Azores 
would  be  one  of  thirty  hours  or  more, 
as  the  speed  of  from  71  to  61  miles  an 
hour  would  require  that  length  of  time 
for  the  flight. 

Margin  of  Safety 

As  the  Azores  route  follows  for  a  con- 
siderable distance  the  course  of  trans-At- 
lantic steamers  going  from  the  United 
States  to  Europe,  or  from  Europe  to  the 
United  States,  these  will  join  with  the 
Government  destroyers  on  duty  in  elimi- 
nating any  chances  of  disaster  to  the  fly- 
ing crews.  It  is  not  prboable,  however,  that 
these  vessels  will  have  an  opportunity  to 
practice  life-saving.  The  N-C  boats,  if 
forced  to  descend,  can  ride  a  fairly  high 
sea.  Repairs  made,  they  can  ascend 
again.  But  even  the  possibility  of  their 
descending  is  remote.  Of  the  four 
motors  which  each  "ship"  mounts,  one 
will  always  be  in  reserve,  and  after  the 
first  fourteen  hours,  two  will  be  in  re- 
serve. It  is  scarcely  probable  that  with 
the  quality  of  engines  used  and  the  ex- 
pert care  given  them  any  difficulty  necessi- 
tating descent  will  arise. 

Gasoline,  another  important  element, 
had  in  Mr.  Curtiss's  opinion  been  ade- 
quately provided  for. 

"For  a  twenty-hour  flight  such  as  that 
described  above,  about  8,000  lbs.  of  gas 
would  be  required.  A  thirty-hour  flight, 
with  consumption  lessening  as  the  motor 
nower  required  is  less,  would  need  11,000 
lbs.  This,.  I  should  estimate,  will  be 
the  capacity  of  the  N-C  planes,  and  in 
case  unfavorable  winds  prevail,  a  stop  will 
be  made  at  Flores  instead  of  at  San 
Miguel,  and  a  saving  made  of  almost 
five  hundred  miles.  In  any  case  the  sup- 
ply of  gasoline  will  be  ample." 
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A  Million  Dollar  Order 

Quite  a  fair  sized  order  for  Paragon  Propellers.  Our 
largest  single  fixed  price  contract  amounted  to  $1,056,- 
000.  We  made  our  deliveries  on  time  and  handled  the 
entire  order  without  friction  or  delay.  Our  smallest 
orders  receive  the  same  care  and  attention  as  the  largest. 
If  you  need  one  or  one  thousand  talk  it  over  with  us. 


AMERICAN  PROPELLER  &  MFG.  CO. 

Baltimore,  Md.,  U.S.A. 


MARTIN  BOMBER 

The  Bomber  Performance 
Demonstrates  Military  Supremacy 

The  Martin  Plane  is  First  to  Fulfill 
Commercial  Requirements 

THE  GLENN  L.  MARTIN  COMPANY 

CLEVELAND 

Contractors  to  the  United  States  Government 


Our  Freighter  and  12 -Passenger 
Airplane  soon  to  be  announced 
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THOMAS- 
MORSE 

Side-by-Side 
Seater, 
Type  S-7 

Equipped  with 
80  h.  p. 
Le  Rhone 
Engine. 

High  speed, 
90  M.P.  H. 

Landing  speed, 
35  M.  P.  H. 

Climb  6,700  ft. 
in  first  ten 
minutes. 


THOMAS -MORSE  AIRCRAFT  CORPORATION 


ITHACA.N.Y.  U.S.A. 


(Continued  from  page  480) 

largest  'blimp'  of  the  United  States  Navy  has  a  hydrogen  ca- 
pacity of  180,000  cubic  feet,  the  British  have  constructed  air- 
ships of  over  2,000,000  cubic  feet  of  capacity. 

The  speaker  also  announced  that  it  is  known  that  Great 
Britain  has  designs  completed  and  even  now  under  construc- 
tion, dirigibles  of  from  five  to  ten  million  feet  capacity,  cap- 
able of  skooting  through  the  heavens  at  a  greater  speed  than 
100  miles  an  hour  and  that  the  great  leviathans  of  the  air 
are  capable  of  round-trip,  non-stop  flights  across  the  Atlantic. 
Basing  his  opinion  on  observations  he  has  just  made  in  the 
industry  in  Europe  and  this  country,  Mr.  Upson  predicted  that 
trans-Atlantic  dirigible  traffic  would  be  so  common  within  the 
span  of  another  year  that  the  air-liner  constructors  would  be 
working  on  ships  for  round-the-world  flights. 


Regulations  for  Airways  Discussed 

The  convention  on  the  evening  of  May  15  took  up  the 
problem  in  its  application  to  the  United  States  and  Canada, 
proposing  regulations  which  delegates  believe  will  both  safe- 
guard and  popularize  aerial  traffic.  As  defined  in  the  "dic- 
tionary" of  the  regulations  the  term  "airways"  is  used  to 
designate  all  transcontinental  or  coastal  air  lines,  while  the 
connecting  links  are  known  as  "air  routes."  The  regulations 
declare : 

"An  airway  is  a  belt  eighty  miles  wide.  All  cities  and  com- 
munities located  within  this  belt  are  designated  as  being  on 
the  airway.  An  aviator  flying  on  a  clear  day  can  see  forty 
miles  each  side  of  his  machine,  and  it  is  desirable  to  have 
the  airway  as  wide  as  the  aviator's  range  of  vision." 

The  proposed  regulations  to  govern  air  traffic  provide : 

That  aircraft  navigating  between  points  less  than  500  miles 
apart  shall  not  go  over  the  5,000  feet  altitude  level;  aircraft 
navigating  between  points  from  500  miles  to  1,000  miles  apart 
shall  travel  at  a  height  of  between  5,000  and  10,000  feet ;  air- 
craft navigating  between  points  1,000  miles  apart  or  over  shall 
travel  at  heights  of  not  less  than  10,000  feet. 

Dividing  air  travel  into  different  levels,  it  was  argued,  will 
prevent  accidents  due  to  loss  of  altitude  in  flight.  Some  dele- 
gates, however,  contended  that  such  traffic  regulations  would 
be  impossible  of  enforcement. 


The  regulations  also  provide  that  to  guard  against  accidents 
due  to  drifting  in  fogs  and  darkness  the  airways  are  to  be 
eighty  miles  wide.  The  aircraft  will  travel  to  the  right  side 
of  the  centre  of  the  airway  until  they  approach  their  destina- 
tions. Each  airway  becomes,  therefore,  divided  into  two  "one 
way  streets"  thirty  miles  wide,  respectively.  The  ten  mile 
belt  in  the  centre  is  a  neutral  safety  zone. 

The  American  airways  are  the  Wilson  airway,  extending 
from  New  York  to  San  Francisco;  the  Wright  Brothers, 
extending  from  Washington,  D.  C,  to  San  Diego,  Cal. ;  the 
Langley  airway,  named  after  Professor  Samuel  Pierrepont 
Langley,  the  pioneer  experimenter  in  aeronautics,  extending 
from  Philadelphia  to  Santa  Barbara,  Cal. ;  the  Chanute  and 
Bell  airway,  named  after  the  experimenters  in  aviation,  Oc- 
tavo Chanute  and  Alexander  Graham  Bell,  extending  from 
Boston  to  Seattle  and  Portland,  Ore.,  and  the  Rodgers  air- 
way, named  for  Galbraith  Perry  Rodgers,  first  transconti- 
nental flyer,  extending  from  Newport  News,  Va.,  to  Los  An- 
geles, Cal. 

Those  running  along  the  coast  are :  The  Atlantic  airway, 
extending  from  Bangor  Me.,  to  Key  West,  Fla. ;  the  Gulf 
airway,  extending  from  Key  West  to  the  mouth  of  the  Rio 
Grande,  and  the  Pacific  airway,  extending  from  San  Diego  to 
Puget  Sound. 

There  are  two  Canadian  airways : — The  "All  Red"  airway 
will  extend  from  St.  John's,  N.  F.,  gateway  of  the  trans- 
atlantic air  route,  to  Vancouver,  the  gateway  of  the  Pacific ; 
the  "Sunset"  airway  will  extend  from  St.  Johns  to  Prince 
Rupert,  on  the  Pacific. 

The  various  airways  were  shown  on  a  large  map  which 
has  just  been  completed  and  was  displayed  publicly  for  the 
first  time. 

Mrs.  May  Brown  Dietrich,  of  New  York,  qualified  on  the 
afternoon  of  May  13  as  the  first  woman  golfer  to  fly  to  the 
links  from  the  Atlantic  City  beach.  Aboard  "Eddie"  Stinson's 
aeroplane,  she  left  the  strand  in  front  of  the  Hotel  Traymore 
at  two  o'clock  and  eight  minutes  later  was  at  the  Sea  View 
Country  Club  clubhouse,  ready  for  a  game  of  golf.  A  large 
white  sheet  has  been  spread  out  near  the  clubhouse  by  the 
management  as  the  "range  finder"  for  aviators.  The  success 
of  the  golf-taxi  exploit  has  made  a  hit  with  the  golfers,  who 
are  booking  engagements  ahead  for  the  eight  mile  run  to  the 
greens. 
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AEROPLANE  CRANKSHAFTS 

WE  have  furnished  crankshaft  forgings  for  all  the  lead- 
ing aeroplanes  made  in  the  United  States  and  in  the 
allied  countries.  The  results  of  our  experience  gained  in 
the  rapid  War  time  development  in  this  and  other  impor- 
tant aircraft  forgings  are  at  your  command. 

WYMAN-GORDON  COMPANY 

WORCESTER,  MASS.         Established  1883  CLEVELAND,  OHIO 

-Ulackbim 


are  made  in  ENGLAND  and  by  their  superior  design  and  high 
efficiency  have  contributed  to  the  Aerial  supremacy  of  the  Allies 


Made  by 
The  Blackburn  Aeroplane 
and  Motor  Co.,  Ltd. 
LEEDS  &  HULL 

England 
Steele's  Adv.  Service 


AEROPLANE  INSURANCE 


Merchants  Fire  Assurance  Corporation 

of  New  York 

announces  the  appointment  of 

MR.  AUSTEN  B.  CREHORE 

as  Manager  of  their  newly  established  Aviation  Insurance  Department. 

Mr.  Crehore  was  for  two  years  a  Pilot  of  the  Lafayette  Flying  Corps  and  is  an  insurance 
man  of  considerable  experience  and  for  these  reasons  we  consider  him  especially  quali- 
fied to  manage  this  branch  of  insurance.  We  are  therefore  prepared  to  furnish  all  forms 
of  aerial  insurance  coverage,  and  quotations  will  be  gladly  given  and  full  information 
submitted. 

MERCHANTS  FIRE  ASSURANCE  CORPORATION  OF  NEW  YORK 

45  JOHN  STREET,  NEW  YORK  CITY 

FIRE— AUTOMOBILE— TORNADO— EXPLOSION— RIOT  AND  CIVIL  COMMOTION 
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HOOVEN 

TUBULAR-HONEYCOMB 

RADIATORS 


PROVEN  their  Real 
Worth  for  all  Auto- 
motive Work — Espec- 
ially Adapted  for  use 
on  Aeroplanes,  Trucks 
and  Tractors — Write 


HOOVEN  RADIATOR  COMPANY 

Factory  and  General  Offices : 

517  W.  MONROE  ST.  CHICAGO 


Ike 

Lanzius 
Variable 

Speed 
Aeroplane 

Executive  Offices: 
Suite  3405-3407  Woolworth  Bldg., 
New  York  City. 
Telephone  Barclay  8580-8581. 

Lanzius  Aircraft  Company 

Contractor*  to  United  States  Government 


SPECIAL  TURNED 
MACHINE  PARTS 

for 

Aeroplane  Engines,  Marine  En- 
gines, Automobile  Engines  made 
of  Nickel  Steel  and  heat  treated, 
finished  for  assembling.  Send 
Blue  Prints  and  specifications  for 
price. 

******** 

Address: 

Samuel  J.  Shimer  &  Sons,  Inc. 
Milton,  Pa. 


LEARN  TO  FLY 

IN  CHICAGO 

LIEUT.  RALPH  C.  DIGGINS 

Chicago's  Foremost  Aviator 

Will  accept  a  limited  number  of  pupils  imme- 
diately for  flying  instruction.  Using  Standard 
J  and  Canadian  Curtiss  machines. 

Flying  Field  Aero  Club  of  Illinois  Field, 
Ashburn,  111. 

Rates  Reasonable. 

Phones:  Prospect  151  Field.     Franklin  4421  Office 
or  address  610  Tacoma  Bldg.,  Chicago. 


Civilian  Flying  License  319. 


Instruction  Daily 


Bossert  Sheet  Metal  Stampings 

for  Aeroplanes  are  Standard 

— and  that's  because   they're  made   in  the 
most  efficient  plant  of  iti  kind  in  America — 
both        to  equipment  and  orgoniistion. 
There's  not  a  pressed  steel  part  used  by  the 
automotive  industry  that  we're  not  equipped 
to  make — and  make  right.  We  also  do  anneal- 
ing, case  hardening,  nickel  plating  and 
electric  and  oxy-acetylene  welding. 
Let  ns  estimate  on  your  needs. 

The  Bossert  Corporation 

Utica,  N.  Y, 
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PASCO— WIRE  WHEELS 
FOR  AIRPLANES 


/ 


Built  for  Durability  and 
Lightness 

Built  for   All  Makes  of 
Airplanes 

Actual  tests  have  proven  Pasco 
Wire  Wheels  to  be  superior  to 
all  other  makes 

Write  for  Prices 

National  Wire  Wheel  Works 

Incorporated 

GENEVA,  N.  Y. 


MATTHEWS  BROS.  MFG.  CO. 

MILWAUKEE,  WIS. 

We  have  manufactured  thousands 
of  propellers  for  the  large  fighting 
seaplanes  and  flying  boats  used  by  the 
U.  S.  Navy.  We  also  build  pontoons. 
Our  excellent  facilities  are  available 
to  those  desiring  the  highest  quality  of 
workmanship  and  material. 

PROPELLERS  PONTOONS 

Contractors  to  U.  S.  Navy 


ENGINEERING  EXECUTIVES 

why  read  and  digest  half  a  dozen  different  papers  when  a 
single  medium  covers  the  field,  and  is  edited  wholly  for  you? 

In  AUTOMOTIVE  ENGINEERING 

special  instructive  material  pertaining  to  your  whole  field 
is  placed  in  your  hands  in  concentrated  form,  which  your 
special  trade  medium,  fully  occupied  with  its  highly-spe- 
cialized branch,  does  not  attempt. 

Devoted  exclusively  to  engineering  and  production  inter- 
ests throughout  the  automotive  industry.  Not  a  trade 
paper,  does  not  cater  to  selling,  garage  or  trade  interests. 
New  original  articles  on  Welding  just  starting. 

Annual  Subscription,  $3 ;  Canada,  $4 ;  Foreign,  $5.  Sample 
on  request   Advertisers,  Write  for  New  Rate  Card. 


After  May  1,  3-7  West  29th  St.,       New  York 


GENERAL  STEEL  COMPANY 

ELECTRIC  ALLOY  STEELS 
VALVE  STEEL 
AEROPLANE  ENGINE  FORGING 
STEELS 
TOOL  STEELS 


Public  Service  Bldg.  Detroit  Representative 

Milwaukee,  Wise.  832  Dime  Bank  Bldg. 


Rome  Aeronautical 
RADIATORS 

Are  accepted  as  the  best 
by  the  leading  aircraft 
manufacturers  in  the  U.S. 

Smnd  um  y&ar  bltim  print*, 

Rome-Turney  Radiator  Company 

ROME,  N.  Y. 


FORD  MOTORED  AEROPLANE 

FITTINGS  AND  PARTS 

MADE  BY  SPECIALISTS 

l 

We  specialize  in  fittings  and  parts  for  Ford  motored 
aeroplanes  as  well  as  parts  for  all  kinds  of  light  aero- 
planes. Let  us  send  estimates  on  your  requirements 
and  build  your  own  machine  for  a  fraction  of  the  cost 
of  learning  to  fly  at  any  of  the  schools.  Anything 
metal  used  in  aeroplanes  we  can  make  for  you  with 
ten  years'  experience  behind  them. 

MachiHe  Work  Done  at  Low  Prices 

JENNINGS  MACHINE  WORKS 

UNIONTOWN,  PA. 
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CARBURETOR. 


T^VERY  Liberty  Aircraft 
Engine  built  is  equipped 
with  Zenith  Liberty  Carbure- 
tors— the  reason  is  clear  to 
Zenith  users. 

Zenith  Carburetor  Co, 

•New  York  DETROIT 


Chicago 


Future  Flyers  Attention! 

You  have  the  opportunity  of  learning  to 

Fly  for  Pleasure  or  Business 


SCHOOL  NOW  OPEN 


We  are  glad  to  answer  inquiries 

PRINCETON  FLYING  CLUB,  -  Princeton,  N.  J.,  or 
WEST  VIRGINIA  AIRCRAFT  CO.,  Wheeling,  W.  Va. 


LEARN  TO  FLY 

At  the  best  equipped  flying  school  in  the  country,  where 
conditions  are  excellent  for  training  purposes. 

J.  N.  4D  TRAINING  PLANES 
OX 5  CURTISS  MOTORS 

We  now  have  an  official  observer  for  the  Aero  Club  of  America 
so  that  all  graduates  may  secure  their  certificate  from  the  Inter- 
nationale Aeronautique  Federation. 

The  complete  course  costs  but  $450.00  and  we  furnish  the  student 
with  a  machine  for  license  tests  with  no  breakage  charges. 
Free  illustrated  folder  on  request 

Billy  Parker,  Chief  Instructor 

Dewey  Airplane  Company.  inc. 

Manufacturers    of   airplanes   for   sport,    military    and  commercial 

purposes. 

DEWEY,  OKLAHOMA 


For  Sale:  Airplanes — 

Royal  Flying  Corps  Canadian  Training  Planes,  equipped  with 
Curtiss  90  H.P.  OX  S  engines.    First-class  flying  condition. 

Immediate  delivery.    $2,500.00  each.   Complete  supply  service. 

UNITED   AIRCRAFT  ENGINEERING  CORPORATION 
52  Vanderbilt  Avenue,  New  York,  N.  Y. 


&fje  Hatorence  ££>perrj>  Aircraft  Co. 

Contractors  to  the  United  States  Army 
and  Navy 

j&ox  3,  Jfarmingbale,  2..  3. 


OEBLING 

AIRCRAFT  WIRE 

STRAND,  CORD 
THIMBLES  AND 
FERRULES 


JOHN  A.  ROEBLING'S  SON 
COMPANY 

TRENTON,  N.  J. 


P  R  E  PA  R  E 

Lead  in  Future  Plans  for 

Aerial  Transportation 

Learn  to  Fly — Be  an  Authority  on 

MODERN  METHODS 

Our  Pilots  were  Licensed  Instructors  in  Government 
AIR  SERVICE 

School  Now  Open.  Address: 


Agents  for  Canadian  JN's. 
Prices  on  new  and  used  Ships 
on  Requst. 


Service  Aviation,  Training 
and  Transportation  Co., 
Wabash,  Indiana,  U.  S.  A. 


MACHINES  FOR  SALE 

A  COURSE  IN  FLYING  INSTRUCTION  AND 
AEROPLANE  MECHANICS 

for  those  who  have  been  released  from  Uncle  Sam's  Air  Service 
and  who  desire  to  become  more  efficient  pilots  either  for  sporting 
or    commercial    purposes,    address    America's    youngest  expert 

aviator.  WALTER  BULLOCK, 

638  Security  Bldg.,  Minneapolis,  Minnesota 


DOEHLER 


BABBITT-LINED    BRONZE"  BEARINGS 

AIRPLANE  MOTORS 


•0EHLER  DIE 


WESTERN  PLANT 

TOLEDO.OHIO. 


BROOKLYN.  N.Y. 


NEW  JERSEY  PLANT. 

NEWARK.  N.Ji 


TURNBUCKLES 


METAL  PARTS  AND  ACCESSORIES 

FOR  AERONAUTICAL  USE 

Bend  Are  cents  for  out  new 
Illustrated  catalogue 

AERO  MFG.       ACCESSORIES  CO 
18-20  Dunham  PI.,  Brooklyn,  N.  Y. 
Tel.  Williamsburg  4940 


KITES 

of  Every  Description  for  Every  Purpose 

S.  F.  PERKINS,  INC. 
51  Wren  St.,  West  Roxbury,  Mass. 
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Half  of  the  American 
airmen  have  proved 
the    Berling's  worth. 


Berlin^  Magneto 

WORTH  MORE  O     DOEsO  MORE 


Students  of  Aviation,  Model  Builders  and  Experimenters 

The  Wading  Biver  Model  Airplane  Sc  Supply  Co.,  as  the  oldest  estab- 
lishment of  this  kind  in  the  U.  S.,  Is  able  to  supply  you  with  the  best 
.^Dp^v^rtfeBHV     material  at  the  most  reasonable  prices. 
JmSSHS^Z     Scal°  DrawlnS3  and  Blueprints  of  some  of 
^^^^^U^^^^     the  latest  types  always  on  Band. 

We  also  make  models  to  your  own  plans  at  reasonable  prices. 
Send  $.05  for  Illustrated  Catalog. 

WADING  RIVER  MFG.  CO.,  672  Broadway,  Brooklyn.  N.  Y 


"Airplane  Supplies" 

NATIONAL  AEROPLANE  COMPANY 


549  W.  Washington  St. 


CHICAGO,  ILL. 


MgckiaiDTS 

FOR  AIRPLANES 

LIGHTWEIGHT  STRENGTH  QUALITY 

THE  G  &  O  MFG.  CO.,  NEW  HAVEN,  CONN. 


GILLMAC 


POPULAR  PRICED  AIRPLANES 

Sporting  and  Passenger  Carrying  Machines 
Complete  with  Motors,  F.  0.  B.  Boston,  $1400  and  $2700 

GILLMAC  AIRPLANES 
1114  Boylston  Street  -  -  Boston,  Mass. 


ESTABLISHED  1911 


Flottorp  Manufacturing  Co. 

AIRCRAFT  PROPELLERS 

A*k  Any  Old  Time  Flyer 
213  Lyon  St.  Grand  Rapids,  Mich. 


Advertising 

in  this  department  ^  1  .  £  •      j         A   J  A.  -      -  Form»  ^  for  Jde" 

locaword  Classified    Advertising      p^^lt  rt  ^°?day 

$2.50  minimum  &  preceding  date  of  usue 


BUILD  THAT  NEW  AEROPLANE  now  for 

the  coming  flying  season.  Get  Catalogue  L 
propeller  and  motor  from  America's  oldest 
aeronautical  supply  house.  12c.  stamps.  Heath 
Aeroplane  Co.,  Chicago,  Illinois. 


ROME  WASN'T  BUILT  IN  A  DAY.  Neither 

was  our  reputation.  Aeroplanes,  Motors,  Sup- 
plies, Drawings,  Engineering  Data.  New  free 
catalog.  Chicago  Aero  Works,  Wabash  Avenue 
at  River  Street,  Chicago,  Illinois. 


FOR  SALE:    Roberts  6  x  100  H.P.  Motor 

guaranteed  in  good  condition.  Complete  equip- 
ment. Will  sacrifice  for  quick  sale.  What 
offer?    Address  Carl  Zellneger,  Orient,  Iowa. 


PILOT  with  more  than  five  years'  experience, 

both  here  and  abroad,  wishes  position  as  pilot 
for  private  or  liable  factory.  I  have  flown 
over  50,000  miles,  in  the  daytime  and  at  night. 
Address  Box  342  Aerial  Age,  280  Madison 
Avenue,  New  York  City. 


FOR  SALE:  Propelling  Turning  Lathe,  Drill 
Press,  Arbor  Press,  Balancing  Stands, 
Clamps,  Benches,  etc.,  in  excellent  condition 
for  propeller  manufacturer.  For  full  list  ap- 
ply Box  322,  Aerial  Age,  280  Madison  Avenue, 
New  York,  N.  Y. 


FOR  SALE,  at  a  bargain,  one  new  35  H.P. 

air-cooled  aeroplane  motor.  Ed.  Sundholm, 
Marathon,  Iowa. 


FOR  SALE:     Propeller  building  equipment. 

Mattison  Propeller  Forming  Machine,  Curtiss 
Propeller  Forming  Machine,  gauging  tables 
and  protractors  less  than  one-half  original  cost; 
also  stock  of  D-5000,  N-9  and  F-Boat  propellers. 
Address  Buffalo  Aeroplane  Corporation,  1400 
West  Avenue,  Buffalo,  New  York. 


WE  TEACH  FLYING — MOTOR  MECHANICS 

— Airplane  Construction.  Improved  ground 
training  devices.  Lt.  Jones,  Lt.  Baskin,  -Over- 
seas men,  Flying  instructors.  Summer  field, 
Ashburn;  Winter  field,  Miami.  Send  for  free 
catalog.  Address  Moler  Aviation  School,  105 
S.  Wells  St.,  Chicago,  111. 


WANTED — A  one  or  two  passenger  aero- 
plane tractor,  biplane  preferred,  to  be  in  good 
condition.    Ed.  Sundholm,  Marathon,  Iowa. 


FOR  SALE:    Two  Roberts  Aeroplane  Motors, 

50  and  65  H.P.  complete,  also  Benoist  Tractor 
Biplane  with  Dep.  Control.  Aviator  Solbrig, 
Davenport,  Iowa. 


PILOT  with   over  700  hours  in   the   air  as 

instructor  and  test  pilot  in  U.  S.  Army  Air 
Service — open  for  negotiation  for  commercial, 
instruction  or  exhibition  work.  Address  Box 
343,  Aerial  Age,  280  Madison  Avenue,  New 
York '  City. 


FORD  MOTORED  AEROPLANE: — Complete 

drawings  covering  necessary  changes  to  Ford 
motor  and  construction  of  the  machine,  in  fact 
the  most  complete  drawings  ever  offered  for  a 
light  type  aeroplane.  This  machine  can  be 
built  by  anybody  and  has  proven  a  success.  A 
limited  number  of  these  drawings  will  be  sold 
for  $5.00.  If  in  doubt  write  to  Modiford  Aero 
Co.,  1018 — 94th  Street,  Woodhaven,  New  York. 


WANTED:  Airplane  mechanician  who  thor- 
oughly understands  overhauling  the  Liberty 
twelve  cylinder  motor.  Must  be  high  class 
motor  man  with  practical  experience.  State  full 
particulars  in  first  letter.  Address  Lawson  Air 
Line  Transportation  Company,  856  First  Na- 
tional Bank  Building,  Milwaukee,  Wisconsin. 


FOR  SALE:  Exhibition  tractor  biplane  (new) 

built  for  50  or  60  H.P.M.  without  motor. 
A.  Neisler,  4041  Ellis  Avenue,  Chicago,  Illinois. 


MODELS — Model  airplanes,  accessories  and 

supplies.  Materials  suitable  for  the  construc- 
tion of  models  that  will  fly.  Send  5  cents  for 
illustrated  catalog.  Address  Wading  River 
Manufacturing  Company,  672  Broadway, 
Brooklyn,  New  York. 
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The  Meissner  Airf one 

A  Certain  Means  of  Verbal  Communication 
While  in  Flight 

The  AIRFONE  provides  a  really 
practical  and  satisfactory  means  for 
intelligible  conversation  between  oc- 
cupants of  aircraft  and  is  especially 
valuable  in  training  the  student 
pilots. 

A  distinctive  advantage  of  the 
AIRFONE  is  the  elimination  of  all 
vibration  and  engine  noises  during 
conversation. 

The  AIRFONE  is  highly  en- 
dorsed by  many  army  and  navy 
aviators. 

EMIL  J.  SIMON 

217  Broadway  New  York 


THE  CONTINENT 


All  the  experience  of 
this  organization  in  the 
manufacture  of  speed  in- 
dicating and  recording  in- 
struments, is  available  to 
the  manufacturer  with  a 
problem  in  this  field  of 
airplane  accessory  appa- 
ratus. 

Correspondence  is  invited 

H.W.  JOHNS-MANVILLE  CO. 

New  York  City 

10  Factorie»—~Branches  in  63  Large  Citiet 


JOHNS-MANVILLE 

Speed  Indicating  and  Recording 

Aeronautic  Instruments 


Ya,  top  view  of  ASHMUSEN  12-Cy Under  105 
H.  P.  Self  Cooled  Aeronautic  Motor 

ASHMUSEN  HIGH 
GRADE  POWER  PLANTS 

ARE  NOW  READY  FOR  THE  MARKET 

Patents  allowed  and  pending 

They  actually  develop  over  the  rated  Horse  Power 
at  900  R.P.M.  at  propeller  shaft— 1800  R.P.M.  at  crank 
shaft,  and  are  built  for  CONTINUOUS  HEAVY  DUTY. 

Bore  Sli  In. — Stroke  414  In.— Four  stroke  cycle. 

Ignition — High  Tension  Magneto. 

Carburetor — Improved  ASHMTJSEN. 

Oiling — Forced  Feed  ASHMTJSEN  System. 

Cooling  System — NONE — Self  Cooled. 

Weight— 70  H.P.— 240  Lbs. ;  105  H.P.— 380  Lbs. 

Fuel  Consumption — 70  H.P. — 7 14  Gals,  per  hour.  Low  Grade 

Fuel  Consumption— 105  H.P.— 1114  Gals,  per  hour,  Low  Grade. 

OU  Consumption — 70  H.P. — \  GaL  per  hour.  Good  Grade 

Oil  Consumption— 106  H.P.— m  Gals,  per  hour.  Good  Grade. 

ASHMUSEN  MFG.  CO. 

266  Pearl  Street,  Providence,  R.  L,  U.  S.  A. 


RICHARDSON  AERO- 
PLANE CORPORATION 

INCORPORATE  D 


LAND  and  WATER 

AIRCRAFT 


NEW  ORLEANS 


LA. 
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Hotel  Iroquois 

Atlantic  City,  N.  J. 
South.  Carolina  Ave.,  near  Beach. 


Bright,  sunny  rooms 
with  clean  beds  and 
home-like  surround- 
ings. 

A  high  class  hotel  with 
tariff  including  meals. 
Rates  are  lower  during 
May  and  June.  Ask 
for  quotations. 


AERONAUTICAL 
EQUIPMENT,  i„c. 

Israel  Ludlow,  President 

AEOLIAN  BUILDING 
33  West  42nd  Street,  New  York  City 

T  i      i  1192  Murray  Hill 

lelephOneS      ||9J  Murray  Hill 

Manufacturer  of  Waterproof 
Plywood  and  Laminated 

Wingbeams — 
Government  Specifications 

Importer  of  Claudel  Carburetors 
Importer  of 
CEIBA  OR  "FEATHERWOOD"— 
an  extremely  light  wood  for  Streamlin- 
ing, etc.,  weighing  7  lbs.  per  cubic  foot. 

Airplane  Lumber,  etc.,  in  Car- 
load Lots 


m  When  in 

|  ATLANTIC  CITY  | 

W  Stop  at  the  ■ 

1  HOTEL  | 

|  FklO   GKANDE  | 

■  EUKOPEAN  PLAN  ■ 

The  location  is  ideal.    Overlooking  jj 

■  the  famous  Boardwalk,  only  two  houses  jj 

■  removed.  Delightful  sunny  rooms,  ob'  ■ 
--=  serving  the  popular  aerial  manoeuvreway  : 

over  the  sea.    In  New  York  Avenue  H 

■  directly  at  piers,  and  best  class  theatres.  ■ 

jj?  You  will  find  an  atmosphere  of  south'  jjj 

■  ern  cordiality  with  friendly  prices.  ■ 

U  Rooms  $2.00  per  day  and  upwards  H 


CONTINENTAL 
AEROPLANES 

EMBODY 

SPEED,  STRENGTH,  EASE  OF 
CONTROL,  WIDE  RANGE  OF 
VISION  FOR  OBSERVER,  CAM- 
ERA  MAN  OR  GUNNER  IN 
ADDITION  TO  OTHER  FEA- 
TURES  OF  EXCELLENCE 

tftlje  (Eonimettiai  ^Atrmtft  (Harp* 


OFFICE 
120  Liberty  SL, 
New  York  City 


FACTORY 
Amitytille, 
Long  Island,  N.Y. 


MANUFACTURERS  OF 
Aeroplanes,  Experimental  Aeroplanes  and  Parts 
Our  machines  are  now  being  demonsirated  at  Central 
Park,  L.  I. 
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Selected  by  Eddie                              '  I  '  W  ¥                A  Built  by  an  organ- 

Stinson    for    his                                                  |H           f\  I       |H  ization    skilled  in 

personal  use  111  1  i       J.   Jl  >»✓  J  J  aircraft  design 


Eddie  Stinson  and 
his  Ace,  at  Central 
Park,  Long  Island 


QUICK  climb,  slow  landing  speed  (25  miles), 
and  moderate  price — these  are  some  of  the 
reasons  why  Eddie  Stinson  has  selected  and 
bought  an  Ace  for  exhibition  work.  A  one-man 
ship  that  flies  like  a  scout,  not  like  a  training 
plane — safe  and  handy  in  restricted  areas  such  as 
small  fields,  golf  courses,  bathing  beaches. 

C.  M.  Swift, 

Gen.  Mgr. 
N.  W.  Dilton, 

Chf.  Engr. 
Horace  Keane, 

Sales  Mgr. 


THE  Ace  is  fully  guaranteed;  ask  for  the 
manufacturer's  guarantee  before  buying  any 
plane.  Built  for  personal  use,  and  light  enough 
for  the  owner  to  handle  himself  without  a  trained 
crew — after  flying,  simply  pick  up  the  tail  and  put 
it  away  in  its  small  hangar  or  shed.  Inquiries  in- 
vited.  Demonstration  by  appointment. 


AIRCRAFT  ENGINEERING  CORPORATION   2  Elstg»  Y 

Sales  Offices :  220  West  42nd  St.,  New  York  535-7  E«t079th  street 

Factory  M 

Flying  Field,  Central  Park,  L.  I.  417-9  East  93rd  Street 


Air  Service  Demobilization 


Commercial  Aerial  Transpor- 
tation Concerns  will  find  it  to 
their  advantage  to  write  to 

The  Aerial  Register 

(To  appear  shortly  under  the  aus- 
pices of  AERIAL  AGE  WEEKLY) 

For  NAMES  and  QUALIFICATIONS  of 
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Meteorologists 
Aerial  Navigators 
Aerial  Surveyors 
Aerodrome  Managers 
Engine  Specialists 
Aerial  Photographers 
Aeronautical  Chemists 


Aerial  Traffic  Managers 
Aircraft  Inspectors 
Wireless  Experts 
Instructors 
Airship  Pilots 
Rigging  Specialists 
Aerial  Statisticians 
Equipment  Experts 


And  for  INFORMATION  CONCERN- 
ING COMMERCIAL  AERONAUTICS 
IN  ANY  PART  OF  THE  WORLD 

If  YOU  hold  any  of  the  above  qualifications,  but  have  not 
yet  registered,  you  are  invited  to  communicate  with  the 
Editor  (Air  Service  Demobilization  Department)  AT 
ONCE. 


280  MADISON  AVE.,  NEW  YORK 
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We  urge  airplane  manu- 
facturers to  compare  the 
performance  of  AC 
Aviation  Plugs  with  the 
performance  of  other 
makes  of  plugs.  The 
United  States  Govern- 
ment staged  a  series  of 
such  competitive  tests 
which  resulted  in  the 
adoption  of  AC  Plugs  as 
standard  equipment  on 
all  Liberty  and  Hispano- 
Suiza  airplane  motors 
during  the  war.  As  you 
well  know,  most  m  akers 
of  fine  motor  cars  have 
used  AC  Spark  Plugs  for 
standard  equipment  for 
years. 

Champion  Ignition  Company 
FLINT  ^Michigan 

U.  S.  P.t  No.  1.136,727,  April  13.  1915.      U.  S.  PaWnt  No.  1.216.139. 
Feb.  13.  i  J I      Other  fatent.  I'enjinv 
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Every  FirstClass  Aeroplane  Requires  a  Retractable  Chassis 
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No  other  light  scout  of  low  horsepower  can  even  approximate  the  performance  of  the 
K  3  for  the  following  reasons: 

1 —  The  Retractable  Chassis,  protected  by  both  basic  and  improvement  patents  for  any 
shape,  or  method  of  retracting,  eliminates  17%  of  the  useless  or  parasite  resistance. 

2 —  The  K-bar  Truss,  acknowledged  by  the  British  Air  Board  to  be  the  only  rigid  single  lift 
truss,  eliminates  half  of  the  useless  or  parasite  cellule  resistance. 

3 —  The  Martin  form  of  wing  end,  proved  both  in  America  and  Europe,  the  most  efficient 

shape. 

4 —  The  Shockabsorbing  Rudder  which  simplifies  rudder  bracing  and  control,  provides 
exceptional  taxing  manoeuverability  and  eliminates  the  Parasite  resistance  of  the  usual 
tail  skid. 

5 —  The  Wing  end  Aileron,  proved  by  actual  tests  in  full  flight  to  be  four  times  as  efficient 

as  the  trailing  edge  aileron,  leaves  the  K  3  wing  aerofoil  unimpaired. 

6 —  The  structure  of  the  K  3  has  a  tested  safety  factor  of  eight  and  weighs  complete  with 
motor  only  350  lbs.     (Compare  this  with  the  weight  of  other  40  h.p.  scouts.) 

Exclusive  manufacturing  rights  for  a  similar  commercial  plane  designed  around  a 
reliable  40  h.p.  American  motor  for  sale  for  5%  of  the  gross  sales. 

CAPT.  JAMES  V.  MARTIN,  U.  S.  Master  Mariner  and  pioneer  aeroplane  builder 
who  originated  and  demonstrated  in  1911  the  modern  tractor  biplane  in  all  its  essen- 
tial features,  such  as  interconnected  trailing  edge  ailerons,  tail  decalage  and  a  mod- 
ern type  fuselage  with  clamp  longeron  fittings. 

All  the  Martin  devices  are  freely  at  the  disposal  of  the  U.  S.  War  Department  and 
can  be  used  on  reasonable  terms  by  other  constructors. 

Designers  and  Contractors  to  U.  S.  Air  Service. 

Martin  Aeroplane  Factory,  Elyria,  Ohio 

Business  Address:  Reibold  Building,  Dayton,  Ohio 

Every  First  Class  Aeroplane  Requires  a  Retractable  Chassis 
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PRECISION 
BALL  BEARINGS 

Cpatehtep) 

A  few  cents  "saved"  on  the  cost  of 
a  part  costing  a  few  dollars  may 
cause  the  failure  of  a  machine  cost- 
ing thousands  of  dollars.  It  is  no 
unusual  thing,  in  mechanism,  to 
find  a  major  responsibility  resting 
upon  a  minor  part.  From  which 
it  appears  that  there  is  no  such 
thing  as  a  "minor"  part. 

*NORfflfl"  Bearings  are  among  the 
smallest  parts  in  the  smallest 
items  of  equipment  used  on  air- 
planes, cars,  trucks,  tractors,  and 
power  boats.  And  their  proved 
capacities  for  maximum  service 
has  made  them  the  standard 
bearings  in  practically  all  igni- 
tion apparatus  and  lighting  gen- 
erators internationally  identified 
with  maximum-duty  automotive 
units. 

Be  SURE.     See  that  your  electrical 
apparatus  is"NORfflfl**  equipped. 

TOE  N9RMA  COWPANy  OF  AMERICA 

I7PO    BROADWfly  NEW  yORK 

Ball,  Roller,  Thrust,  Combination  Bearings 
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CURTISS  AEROPLANE  AND  MOTOR  CORPORATION,  Sales  Office:  52  Vanderbilt  Ave.,  New  York  City 
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Garden  City,  Long  Island 
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Marblehead,  Mass. 
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Every  FirstClass  Aeroplane.  Requires  a  Retractable,  Chassis 

The  World's 
Most 
Efficient 
Light  Scout 

Martin  Km 


No  other  light  scout  of  low  horsepower  can  even  approximate  the  performance  of  the 
K  3  for  the  following  reasons: 

1 —  The  Retractable  Chassis,  protected  by  both  basic  and  improvement  patents  for  any 
shape,  or  method  of  retracting,  eliminates  17%  of  the  useless  or  parasite  resistance. 

2 —  The  K-bar  Truss,  acknowledged  by  the  British  Air  Board  to  be  the  only  rigid  single  lift 
truss,  eliminates  half  of  the  useless  or  parasite  cellule  resistance. 

3 —  The  Martin  form  of  wing  end,  proved  both  in  America  and  Europe,  the  most  efficient 
shape. 

4 —  The  Shockabsorbing  Rudder  which  simplifies  rudder  bracing  and  control,  provides 
exceptional  taxing  manoeuverability  and  eliminates  the  Parasite  resistance  of  the  usual 
tail  skid. 

5 —  The  Wing  end  Aileron,  proved  by  actual  tests  in  full  flight  to  be  four  times  as  efficient 

as  the  trailing  edge  aileron,  leaves  the  K  3  wing  aerofoil  unimpaired. 

6 —  The  structure  of  the  K  3  has  a  tested  safety  factor  of  eight  and  weighs  complete  with 
motor  only  350  lbs.     (Compare  this  with  the  weight  of  other  40  h.p.  scouts.) 

Exclusive  manufacturing  rights  for  a  similar  commercial  plane  designed  around  a 
reliable  40  h.p.  American  motor  for  sale  for  5%  of  the  gross  sales. 

CAPT.  JAMES  V.  MARTIN,  U.  S.  Master  Mariner  and  pioneer  aeroplane  builder 
who  originated  and  demonstrated  in  1911  the  modern  tractor  biplane  in  all  its  essen- 
tial features,  such  as  interconnected  trailing  edge  ailerons,  tail  decalage  and  a  mod- 
ern type  fuselage  with  clamp  longeron  fittings. 

All  the  Martin  devices  are  freely  at  the  disposal  of  the  U.  S.  War  Department  and 
can  be  used  on  reasonable  terms  by  other  constructors. 

Designers  and  Contractors  to  U.  S.  Air  Service. 

Martin  Aeroplane  Factory,  Elyria,  Ohio 

Business  Address:  Reibold  Building,  Dayton,  Ohio 

Every  FirstClass  Aeroplane  Requires  a  Retractable  Chassis 
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cause  the  failure  of  a  machine  cost- 
ing thousands  of  dollars.  It  is  no 
unusual  thing,  in  mechanism,  to 
find  a  major  responsibility  resting 
upon  a  minor  part.  From  which 
it  appears  that  there  is  no  such 
thing  as  a  "minor"  part. 

"NORfflfl"  Bearings  are  among  the 
smallest  parts  in  the  smallest 
items  of  equipment  used  on  air- 
planes, cars,  trucks,  tractors,  and 
power  boats.  And  their  proved 
capacities  for  maximum  service 
has  made  them  the  standard 
bearings  in  practically  all  igni- 
tion apparatus  and  lighting  gen- 
erators internationally  identified 
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NEW  YORK,  TUNE  2,  1919 


NO.  12 


MONTH'S  CONVENTION  AT  ATLANTIC  CITY  HAS 
AROUSED  NATION-WIDE  INTEREST  IN  AERONAUTICS 


THE  month's  Convention  and  Exposition,  held  under  the 
auspices  of  the  Pan-American  Aeronautic  Federation, 
Aero  Club  of  America,  and  Aerial  League  of  America, 
has  aroused  nation-wide  interest  in  aeronautics,  and  has  been 
a  very  great  stimulous  in  showing  to  business  interests  and 
government  departments  ways  and  means  of  utilizing  aircraft 
effectively  in  peace  time. 

Aviation  Insurance 

CONCLUSIVE  indication  of  the  arrival  of  aeronautics  in 
»the  commercial  stage  is  given  by  the  recognition  that  has 
come  from  several  of  the  representative  insurance  com- 
panies to-day  writing  all  kinds  of  insurance  on  aeroplanes, 
passengers  and  pilots,  according  to  speakers  talking  on  the 
subject  of  aviation  insurance  before  the  sessions  of  the  Second 
Pan-American  Aeronautical  Convention. 

Lieutenant  Charles  H.  Payne,  U.  S.  N.,  who  has  written  in- 
surance on  all  the  planes  now  operating  from  the  local  air- 
port and  other  flying  stations  here  in  checking  up  figures  on 
the  record  accomplished  in  the  reduction  of  accidents,  de- 


clared that  from  1908  to  1913,  both  in  military  and  civil 
aeronautics,  60  per  cent,  of  the  casualties  were  due  to  the  col- 
lapse of  the  plane,  as  the  result  of  faulty  construction,  while 
from  1913  to  date,  only  2  per  cent,  of  the  casualties  were 
caused  by  the  collapse  of  the  plane. 

Of  present-day  accidents,  according  to  the  insurance  expert, 
approximately  40  per  cent,  are  due  to  tail-spins  entered  into 
too  close  to  the  ground  or  by  inexperienced  pilots  who  are 
unable  to  extricate  themselves ;  25  per  cent,  through  lack  of 
judgment  in  landing,  10  per  cent,  to  forced  landing  caused  by 
motor  trouble,  2  per  cent,  by  fire,  2  per  cent,  by  collapse  of 
the  planes,  and  22  per  cent,  by  lack  of  judgment  in  various 
maneuvers  by  pilots  still  in  training. 

Among  the  stipulations  in  the  aviation  insurance  is  a  clause 
which  declares  damage  must  be  in  excess  of  $200  to  the  plane 
before  the  underwriters  become  liable,  this  being  done  because 
the  snapping  of  a  strut  or  some  small  part  of  construction  is 
common.  Predictions  were  made  by  Lieutenant  Payne  that 
inside  of  six-months  aeroplane  insurance  will  be  even  cheaper 
than  automobile,  because  of  the  safety  establishment  of  fields 
with  devices  aiding  safe  landing  under  adverse  conditions, 
and  the  mapping  out  of  airways  and  air  routes. 


Mrs.  May  Brown-Dietrich, 
daughter  of  ex-Governor 
Brown,  of  Maryland,  who 
has  been  flying  at  the  At- 
lantic City  Airport,  with 
Eddie  Stinson.  Mrs.  Brown- 
Dietrich, — who  offered  the 
"Women's  Flying  Trophy", 
was  the  first  woman  to 
loop-the-loop  six  times  in 
succession  and  to  secure  an 
aviation   insurance  policy 
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The  Second  Pan-American   Aeronautic  Convention 
Night  Flying  Problems 

REALIZING  that  night  flying  is  to  play  a  big  part  in  the 
impending  commercial  era  of  aircraft,  the  second  Pan 
American  Aeronautical  Congress  turned  the  searchlight 
of  science  on  the  illumination  of  air  ports.  Taking  advantage 
of  the  convention  here  of  the  National  Electric  Light  Asso- 
ciation, the  aeronautic  authorities  held  a  special  conference 
with  the  electrical  wizards,  who  were  headed  by  A.  E.  Ryan, 
the  man  who  made  the  Pan  American  Exposition  at  'Frisco  a 
"brilliant"  success.  Major  Thomas  Baldwin,  who  is  in  charge 
of  the  port  here,  led  the  aero  heads. 

Co-operative  action  toward  special  tests  in  working  out 
standardization  of  aviation  field  illumination  were  programmed 
by  the  conference,  the  experiments  to  be  made  at  the  great 
Atlantic  City  Air  Port  immediately.  What  conclusions  are 
reached  will  serve  as  the  sample  for  the  fields  and  ports 
throughout  the  country. 

The  problem  as  it  was  brought  out  at  the  conference,  is 
essentially  different  from  that  developed  in  the  marking  of 
fields  for  war  purposes.  Under  the  latter  conditions  the 
question  was  one  of  concealment  by  camouflage  to  prevent 
discovery  of  the  aviation  areas  by  the  enemy  while  the  ques- 
tion now  under  consideration  is  one  of  "antiflage,"  or  making 
the  fields  distinctive.  Even  at  the  aviation  training  bases 
in  this  country  there  were  no  standard  plans  of  marking  the 
land  points  at  night,  a  simple  flare  being  the  only  method 
followed. 

The  plan  under  consideration  by  the  conference  had  to  do 
with  the  illumination  of  the  terrain  to  a  sufficient  degree  to 
bring  out  all  its  features — the  runways,  ground  hazards,  wires, 
buildings  and  the  sort,  together  with  the  limitations  of  the 
field  so  that  the  flyers  may  know  just  how  much  elbow  room 
they  have. 

One  of  the  hardest  problems  will  be  that  of  making  the  air 
port  illumination  contrast  with  the  lighting  of  cities,  especially 
where  the  fields  are  located  within  a  populous  centre.  The 
plan  suggested  to  cover  this  was  the  tinting  of  the  field  illumi- 
nation and  the  establishment  of  aerial  "lighthouses"  that 
would  flash  signals  in  much  the  same  manner  as  the  coast 
system  works  out  to  water  navigators.  Each  field  will  have  its 
own  code,  so  that  the  sky  navigator  by  referring  to  his  chart 
can  discover  his  position  as  easily  as  the  skipper  of  water- 
craft.  It  is  also  proposed  a  microphone  arrangement  in  the 
lighthouses  so  that  the  "keeper"  constantly  on  duty,  may  detect 
the  cloud  mariner  when  he  comes  within  a  given  radius  and 
be  able  to  signal  directions  by  wireless  as  to  where  to  land 
and  whether  or  not  the  park  is  "clear"  for  the  drop. 

One  of  the  novel  "range  finders"  suggested  as  a  double- 
circle  arrangement — one  illuminated  circle  smaller  than  the 
other  and  giving  the  flyer  his  range  when  the  little  disc  shows 
as  the  centre  of  the  larger  like  a  bull's-eye.  Another  plan 
consisted  of  sixteen  lines  converging  to  a  common  centre 
operating  automatically  from  a  wind  vane,  the  line  lighting  up 
in  the  direction  of  the  wind  and  the  two  lines  on  either 
side  of  this  long  and  the  opposite  side  of  the  centre  also  light- 
ing, making  an  arrow  formation. 

All  the  illuminants  on  the  ports  will  be  worked  from 
the  indirect  system,  so  that  there  will  be  no  glare  in  the  eyes 
of  the  pilots.  The  line  system  of  lighting  for  the  wind 
direction  will  be  from  pits  so  that  there  will  be  no  obstruction 
on  the  surface  of  the  field. 

The  wires  will  all  be  buried,  and  in  lighting  any  buildings 
the  illumination  will  be  by  projected  lights  from  outside 
points  in  order  to  cut  down  the  fire  hazards,  especially  in 
hangars  for  dirigibles. 

The  lighting  of  the  aeroplanes  as  an  additional  factor  con- 
sidered as  a  safety  plan.  It  is  proposed  to  have  the  planes 
carry  lights  port  and  starboard  the  same  as  any  other  vessel, 
and  tail  lights  to  give  other  flyers  the  tip  on  direction.  Power- 
ful projected  lights  beneath  the  aeroplane  that  will  enable  the 
pilot  to  skim  over  a  field  and  by  playing  his  lights  on  the 
terrain  below  discover  just  what  is  there,  will  be  perfected. 

Inherent  Versus  Mechanical  Stability 

THE  aeroplane  that  will  immediately  be  available  for 
commercial,  sporting  and  every-day  purposes  will  not  be 
the  machine  that  most  nearly  follows  the  lines  of  a  bird 
in  construction,  but  rather  the  plane  that  is  equipped  with 
automatic  devices  that  constantly  check  up  the  stability,  meet- 
ing bumps,  air  pockets  and  other  atmospheric  disturbances  as 
they  start,  and  adapting  the  machines  to  them  before  they 
have  actually  been  felt  by  the  pilot. 

This  was  the  declaration  of  Morris  M.  Titterington,  of  the 
Sperry  Gyroscope  Company,  speaking  before  the  second  Pan- 
American  Congress.  Mr.  Titterington  told  of  many  startling 
weapons  of  the  air  made  possible  through  the  use  of  auto- 
matic stabilizers,  w-hich  showed  the  great  advantage  over 
machines  not  so  equipped. 


"In  working  out  inherent  stability,"  said  Mr.  Titterington, 
"attempt  is  made  to  make  the  plane  stable  by  shaping  its  parts 
and  spacing  them  in  such  a  manner  that  it  will  tend  to  fly  in 
a  horizontal  plane  and  along  a  straight  line. 

"Some  inherently  stable  planes  fly  wonderfully  well  in 
still  air.  banking  automatically  on  turns  and  maintaining  their 
longitudinal  angle  in  fine  style,  but  they  are  invariably  difficult 
to  control  in  rough  weather,  rolling  and  pitcihng  violently  on 
encountering  slight  disturbances.  The  rolling,  pitching  and 
turning  movements  are  so  interconnected  that  the  plane  can- 
not roll  without  also  turning  and  pitching  or  turn  without 
rolling.  This  makes  it  necessary  to  work  two  or  more  con- 
trols when  an  inherently  stable  machine  encounters  a  gust, 
while  with  the  ordinary  type  the  operation  of  one  control 
would  be  sufficient.  Their  rolling  and  turning  movements  are 
particularly  strongly  connected.  In  fact,  they  lose  nearly  all 
their  inherent  stability  if  held  right  on  the  course  by  the  pilot 
operating  the  rudder. 

"While  I  do  not  wish  to  be  quoted  as  saying  that  there  is  no 
future  for  inherently  stable  machines,  I  believe  it  to  be  a 
fact  that  the  disadvantages  inherent  in  such  machines  are  so 
great  that  their  field  is  very  limited.  As  machines  are  made 
larger  they  will  naturally  be  steadier  in  flight,  but  no  planes 
have  been  yet  made  that  will  fly  successfully  in  rough  air  with- 
out being  controlled  by  the  pilot  or  by  some  mechanical 
stabilizer,  and  from  the  very'  nature  of  the  problem  I  do  not 
believe  such  planes  can  be  produced.  Man  has  been  making 
boats  from  the  very  dawn  of  history,  but  he  has  not  yet 
made  one  that  would  go  steadily  through  a  rough  sea,  not- 
withstanding the  fact  that  this  is  a  much  simpler  problem 
than  making  an  aeroplane  fly  steadily  in  disturbed  air. 

"It  is  certainly  desirable  that  a  plane  have  a  small  amount 
of  stability  so  that  it  will  right  itself  when  upset  and  tend 
to  remain  in  the  correct  flying  position,  but  too  great  a  stable 
tendency  is  most  decidedly  undesirable. 

"We  now  come  to  the  consideration  of  mechanical  stabiliz- 
ing apparatus,  that  is,  apparatus  which  might  be  called  auto- 
matic pilots,  as  they  control  the  plane  by  operating  the  con- 
trol surfaces  in  much  the  same  way  that  the  human  pilot 
would  operate  them.  There  have  been  innumerable  inventions 
and  suggestions  along  this  line. 

"It  is  not  possible  for  even  the  most  expert  pilot  to  tell  that 
his  plane  is  encountering  a  disturbing  force  until  the  plane  is 
actually  tilted.  By  this  time  it  has  acquired  some  momentum, 
and  a  considerable  movement  of  the  controls  is  necessary  to 
bring  it  back  to  its  correct  position.  The  advantage  of  the 
automatic  pilot  over  manual  control  is  that  it  detects  the 
slightest  tilt  of  the  plane  and  has  already  moved  the  control 
surfaces  to  correct  it  long  before  a  human  pilot  would  notice 
that  the  plane  was  tilting.  The  result  is  that  the  control  sur- 
faces are  moved  only  a  slight  amount  as  compared  to  the 
amount  the  pilot  would  move  them,  and  the  tilt  of  the  plane 
is  only  a  fraction  of  what  it  would  be  with  manual  control. 

"There  is  another  use  to  which  an  automatically  controlled 
plane  can  be  put  that  is  destined  to  be  of  tremendous  im- 
portance in  future  warfare,  if  the  new  League  of  Nations 
does  not  succeed  in  preventing  wars.  I  refer  to  the  aerial 
torpedo,  which  has  been  briefly  mentioned  by  the  Secretary 
of  War.  The  idea  is  to  equip  a  cheaply  constructed  aeroplane 
with  automatic  control,  load  it  with  all  the  explosives  it  can 
carry  and  direct  it  toward  the  enemy.  Special  apparatus  is 
used  to  dive  the  machine  when  it  reaches  the  target.  I  can- 
not give  much  information  regarding  the  progress  which  has 
been  made  with  the  aerial  torpedo,  as  that  would  have  to 
come  from  the  Government  departments  concerned  in  the 
work.  I  think  it  will  be  permissible,  however,  for  me  to  tell 
of  some  experiments  carried  out  by  the  Sperry  Gyroscope 
Company  long  before  our  entry  into  the  war. 

"A  flying  boat  was  equipped  with  automatic  control  and 
other  special  apparatus.  The  boat  was  headed  either  directly 
at  the  target  or  to  one  side  or  the  other,  depending  upon  the 
direction  of  the  wind.  The  automatic  pilot  was  adjusted  so 
as  to  climb  the  machine  very  slowly.  The  throttle  was  then 
opened  and  the  machine  released.  It  would  get  off  the  water 
automatically  and  climb  to  a  predetermined  altitude,  where 
it  was  leveled  off  by  an  automatic  altitude  control.  It  would 
then  fly  level  until  reaching  the  target,  where  it  would  be  vol- 
planed automatically  by  a  device  which  I  am  not  at  liberty  to 
describe.  In  these  tests,  a  pilot  went  along  with  the  machine 
to  bring  it  back  to  the  starting  point,  but,  of  course,  did  not 
touch  the  control  until  after  the  plane  had  reached  its  desti- 
nation. The  accuracy  of  fire  was  found  to  be  very  remark- 
able, in  view  of  the  uncertainty  of  the  air  currents. 

"There  have  recently  been  some  published  reports  of  a 
radio  controlled  torpedo  which  was  gotten  out  by  the  French 
Government.  This  torpedo  was  controlled  by  radio  from 
another  plane  several  miles  away,  and  in  experimental  flights 
was  made  to  flv  over  different  towns  behind  the  enemy's  lines. 
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These  torpedo  planes  were  equipped  with  the  Sperry  automatic 
pilot.  It  is  thought  if  the  war  had  lasted  a  short  while  longer 
the  aerial  torpedo  would  have  become  a  very  formidable 
weapon  of  warfare. 

"In  peace  time  there  is  no  doubt  that  the  automatic  pilot 
is  destined  to  be  of  inestimable  value  in  making  flight  safe 
and  profitable." 

Aerial  Laws  and  Regulations 

THE  Joint  Committee  on  Aerial  Laws  and  Regulations 
of  Air  Traffic  of  the  Second  Pan-American  Aeronautic 
Convention  presented  a  report  to  the  convention  urging 
that  Congress  be  asked  to  create  an  Aircraft  Board  in  the 
Department  of  Commerce  to  supervise  aerial  transportation. 
The  report  includes  the  text  of  proposed  temporary  regula- 
tions to  govern  aerial  navigation  regulations  that  have  been 
indorsed  by  President  Wilson,  Secretary  of  War  Baker,  Sec- 
retary of  the  Navy  Daniels,  Secretary  of  Commerce  Redfield 
and  Dr.  Charles  D.  Walcott,  the  chairman  of  the  National 
Advisory  Committee  on  Aeronautics. 
The  text  reads : 

"An  emergency  has  raised  in  relation  to  the  establishment 
of  rules  and  regulations  to  govern  aerial  navigation  within 
the  United  States  and  its  dependencies. 

"1 — At  the  present  time  there  is  no  authority  for  the  estab- 
lishment of  rules  and  regulations  to  govern  aerial  navigation 
in  the  United  States  and  its  dependencies  except  local  laws 
passed  prior  to  1914  in  the  States  of  Massachusetts  and  Con- 
necticut. 

"2 — The  War  Department  alone  now  has  for  sale  several 
thousand  aircraft  of  various  types  which,  if  put  upon  the 
market,  will  be  purchased  largely  by  amateurs,  and  in  the 
absence  of  Government  rules  and  regulations  it  is  highly 
probable  that  many  accidents  will  occur  and  much  legislation 
ensue. 

"3 — There  is  also  a  probability  of  complications,  especially 
in  matters  of  smuggling,  arising  by  unlicensed,  irresponsible 
aircraft  crossing  the  borders  between  the  United  States  and 
both  Canada  and  Mexico. 

"4 — At  the  present  time  the  Joint  Army  and  Navy  Board 
of  Aeronautical  Cognizance  has  been  issuing  licenses  to  pilots 
as  a  war  emergency,  but  without  assuming  any  responsibility 
as  to  qualifications  of  pilots  or  air  worthiness  of  the  aero- 
planes. 

"It  is  held  that  the  power  of  this  military  board  ended  with 
signing  of  the  armistice,  Federal  Judge  Walter  Evans  having 
handed  down  a  decision  on  April  3rd  to  the  effect  that  the  war 
ended  legally  when  President  Wilson  in  his  address  before 
Congress  on  November  11,  1918,  referring  to  the  defeat  of 
Germany  said :  'The  war  thus  comes  to  an  end.' 

"The  Aero  Club  of  America  has  for  the  past  ten  years  been 
issuing  certificates  and  contests  as  provided  by  the  rules  of 
the  International  Aeronautic  Federation  which  governs  all 
aerial  contests." 

The  Joint  Committee  urges  that  Congress  be  asked  to 
create  an  Aircraft  Board  in  the  Department  of  Commerce,  as 
provided  in  the  following  bill,  the  adoption  of  which  is  urged  : 

1. — Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assembled. 
That  all  persons  not  in  the  military  or  naval  service  of  the 
United  States  are  hereby  prohibited  from  operating  any  aero- 
plane, balloon,  or  other  invention  or  device  used  for  navigat- 
ing the  air,  without  first  obtaining  a  license  from  a  board  ap- 
pointed by  the  Secretary  of  Commerce  as  hereinafter  pro- 
vided. 

Sec.  2.  That  the  Secretary  of  Commerce  is  authorized  and 
directed  to  appoint  three  persons  who  shall  be  known  as  the 
Aircraft  Board  and  who  shall  have  power  to  issue  licenses  for 
the  operation  of  machines  or  other  devices  which  traverse  the 
air  for  commercial  or  other  purposes. 

Sec.  3.  That  the  Aircraft  Board  shall  consist  of  three  men, 
two  of  whom  shall  have  had  practical  experience  in  the  con- 
struction and  operation  of  aeroplanes,  and  one  of  whom  shall 
have  practical  knowledge  of  the  construction  and  operation  of 
a  dirigible  balloon.  The  Secretary  of  Commerce  shall 
designate  one  of  the  board  as  chairman,  who  shall  receive 
a  salary  of  $4,500  a  year;  the  other  members  of  the  board 
shall  receive  a  salary  of  $4,000  a  year  each.  The  Secretary 
of  Commerce  shall  provide  offices  for  said  board ;  and  such 
clerical  assistance  as  may  be  needed  shall  be  employed  with 
the  approval  of  the  Secretary  of  Commerce. 

Sec.  4.  That  it  shall  be  the  duty  of  the  board  to  arrange 
for  and  conduct  examinations  of  persons  who  apply  for 
licenses  to  operate  aircraft  machines,  balloons,  or  other  simi- 
lar devices,  and  a  license  shall  not  be  issued  to  any  person 
who,  in  the  opinion  of  the  board,  is  not  qualified  to  operate 
the  machine  or  other  aircraft  device  covered  by  the  license 


for  which  he  has  applied.  The  board  may  designate  persons 
to  conduct  examinations  at  distant  points  or  for  the  conveni- 
ence of  applicants  for  licenses.  Persons  so  designated  must 
have  qualifications  similar  to  those  required  of  members  of 
the  board ;  compensation  for  the  examiners  so  designated  will 
be  fixed  with  the  approval  of  the  Secretary  of  Commerce  and 
in  no  instance  shall  it  exceed  $2,500  annually  for  any  examiner. 

Sec.  5.  That  traveling  and  subsistence  expenses  shall  be  al- 
lowed on  the  same  basis  as  that  provided  in  existing  law  for 
officials  of  the  Department  of  Commerce.  The  sum  of  $50,- 
000  or  as  much  thereof  as  may  be  necessary  is  hereby  appro- 
priated out  of  the  money  in  the  Treasury  not  otherwise  ex- 
pended to  carry  out  the  purposes  of  this  act. 

Sec.  6.  That  the  Aircraft  Board  hereby  created  is  author- 
ized to  issue  temporary  or  probationary  licenses  until  such 
time  as  a  plan  for  holding  examinations  is  provided  and  an 
opportunity  given  to  applicants  to  try  said  examinations. 
When,  however,  a  sufficient  time  has  elapsed  and  ample  op- 
portunity given  to  hold  the  said  examinations  conducted  by 
the  Aircraft  Board  and  for  any  applicant  to  try  such  examina- 
tions, it  shall  be  unlawful  for  any  person  not  in  the  military 
or  naval  service  of  the  United  States  to  operate  an  aeroplane, 
dirigible  balloon,  or  other  device  for  navigating  the  air,  and 
any  person  who  operates  an  air  device  or  invention  in  violation 
of  the  terms  of  this  Act  shall  be  guilty  of  a  misdemeanor 
and  liable  to  a  fine  of  not  to  exceed  $100  or  six  months' 
imprisonment,  or  both,  for  the  first  offense,  and  imprison- 
ment for  not  to  exceed  six  months  for  any  subsequent  offense. 

In  anticipation  of  the  adoption  of  such  a  measure  the  Aero 
Club  of  America,  the  Aerial  League  of  America  and  the  At- 
lantic City  Aero  Club  have  established  a  system  of  registration 
of  aircraft  and  aviators  at  the  Atlantic  City  Airport  and  are 
developing  a  system  of  registration  and  clearance  papers  foi 
aircraft  and  air  pilots  and  passengers. 

The  following  authorities  are  members  of  the  Committee 
in  charge  of  aerial  regulations :  Messrs.  Alan  R.  Hawley, 
Henry  Woodhouse,  Albert  T.  Bell,  W.  W.  Young,  Colonel 
Jefferson  de  Mont  Thompson,  Thomas  F.  Powers,  W.  W. 
Niles,  Colonel  Charles  Elliott  Warren,  Augustus  Post  and 
Major  Reed  C.  Landis,  son  of  Judge  Landis  and  second  rank- 
ing American  Ace. 

Aerial  Acrobatics 

Sensational  acrobatics  that  made  even  Eddie  Stinson, 
heretofore  the  most  finished  of  tire  air  pilots  who  have  been 
amazing  the  throngs  at  the  Atlantic  City  Airport,  hold  his 
breath  from  his  "orchestra  seat"  a  little  off  to  one  side  in 
his  own  aeroplane,  featured  when  Lt.  Omer  Locklear,  former 
Army  sky-skipper,  mounted  five  times  from  one  aeroplane 
to  another  by  means  of  a  rope  ladder  swinging  clear  in  the  air. 
Crowds  below,  who  had  been  told  that  the  lieutenant,  who 
was  the  first  man  to  jump  from  a  plane  above  to  the  one  un- 
derneath, would  attempt  to  reverse  the  order,  could  see  him 
standing  upright  on  the  upper  wing  and  reaching  for  the  lad- 
der as  one  machine  maneuvred  by  Lt.  Melvin  Elliott  hovered 
over  a  second  piloted  by  Lt.  Shirley  Short. 

But  it  was  Eddie  Stinson  who  brought  the  real  story  of  the 
maneuvres  to  the  ground.  "I  have  seen  some  nice  balancing 
aad  daring  driving  of  aeroplanes  but  those  two  pilots  and 
Lt.  Locklear  showed  me  something  new  today,"  declared  Stin- 
son, who  himself  was  chief  of  aerial  acrobatics  in  south- 
western army  flying  fields  throughout  the  war. 

"While  Lt.  Locklear  was  swaying  back  and  forth  on  top  of 
the  Short  machine,  Lt.  Elliott  swooped  down  from  above,  and 
so  much  confidence  did  those  two  drivers  have  in  one  another 
that  the  machines  actually  kissed  one  another,  making  it  neces- 
sary for  Lt.  Locklear  to  drop  and  stretch  out  flat  on  top  of 
the  plane.  Yet  with  cool  daring  he  flipped  upright  again  and 
grabbed  for  the  ladder  as  they  pulled  away.  It  was  the  most 
remarkable  aerial  stunt.  It  was  one  of  the  most  daring  bits  of 
game  flying  I  have  ever  seen."  Eddie  had  been  up  with  a 
photographer,  trailing  the  two  planes  throughout  the  trips. 

Crowds  below  knew  nothing  of  the  aerial  kiss  but  they  saw 
the  machines  so  close  together  that  they  looked  as  one  skoot- 
ing  through  the  sky  over  a  thousand  feet  in  the  air.  Lt.  Lock- 
lear, baffled  by  the  wind,  made  three  desperate  trips  across 
the  field  standing  up  on  the  wings  of  the  aeroplane  while  the 
throngs  below  nervously  clutched  one  another  fearing  that  he 
would  be  dashed  to  death  at  any  instant.  Just  to  show  that  he 
was  still  perfectly  cool  he  proceeded  to  climb  all  over  the 
plane  as  it  swooped  down  within  a  hundred  feet  of  the  ground, 
once  hanging  by  a  precarious  hold  to  the  skid  at  the  extreme 
tip  of  the  right  wing  and  again  hanging  by  his  knees  from 
the  axle  of  the  landing  gear  beneath  the  fuselage,  permitting 
the  wind  to  swing  him  back  and  forth  head  down  like  a 
pendulum. 
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The  intrepid  aviators  demonstrated  that  it  would  he  possible 
to  change  to  another  plane  if  the  one  you  are  travelling  on 

catches  fire. 

Some   of  the  Exhibitors 

Among  the  exhibitors  at  the  Second  Pan-American  Aero- 
nautic Convention  at  Atlantic  City  who  featured  display 
booths  in  the  Aeronautic  Hall  of  the  Steel  Pier  were : 

The  Curtiss  Flying  Station,  of  Atlantic  City,  represented 
by  Messrs.  Harold  Kinne,  A  Livingston  Allen  and  J.  M. 
Keid,  which  displayed  the  latest  type  of  Curtiss  two-passenger 
tournig  aeroplane,  beautifully  finished  with  nickled  instru- 
ments and  fittings  and  with  the  fabric  removed  from  one 
wing  and  one  half  the  fuselage  throughout  its  length  for  the 
instruction  of  interested  visitors ;  a  working  model  of  the 
largest  wind  tunnel  in  the  world ;  drawings,  photos  and 
models  of  different  types  of  Curtiss  aeroplanes,  seaplanes  and 
Hying  boats;  and  the  latest  Curtiss  motors;  the  Curtiss  6-150 
h.p.  and  the  Curtiss  12-400  h.p.,  until  recently  known  as  the 
K6  and  K12  types,  respectively.  The  local  Curtiss  station 
wished  also  to  exhibit  the  Curtiss  MF  flying  boat — 3  pas- 
sengers' capacity  and  equipped  with  the  Curtiss  motor,  but 
the  crowded  condition  of  the  exhibition  hall  prevented  this. 
Interested  persons  were  directed  to  the  flying  field,  where  the 
flying  qualities  of  this  "boat"  were  demonstrated  to  the  in- 
terested persons. 

The  American  Propeller  and  Mfg.  Co.,  of  New  York  City, 
represented  by  Messrs.  A.  B.  Streeter  and  W.  W.  Christian, 
which  displayed  the  Inland  Piston  Rings. 

The  Brunswick-Balke-Collender  Co.,  of  Chicago,  repre- 
sented by  Mrs.  M.  Bull,  which  displayed  different  types  of 
the  all-rubber  propeller  which  the  manufacturers  believe  will 
defeat  the  present  effect  of  rain  and  sand  on  the  rapidly  re- 
volving air  screw  and  which  is  now  undergoing  tests  for  the 
United  States  Army  and  Navy. 

The  Abercrombie  and  Fitch  Co.,  of  New  York,  represented 
by  Mr.  A.  S.  McDade,  which  exhibited  an  assorted  line  of 
aviation  clothing  and  equipment. 

Miss  Mason's  Castle  School,  of  Tarrytown-on-the-Hudson, 
a  school  of  instruction  in  aviation  for  women,  represented  by 
Miss  Flsie  Toboldt. 

The  Champion  Spark  Plug  Co.,  of  Toledo,  O.,  represented 
by  Mr.  George  F.  French,  which  displayed  the  Champion 
spark  plug,  the  component  parts  of  the  plug  and  a  set  of 
colored  views  illustrating  the  procedure  of  manufacture  in 
the  company's  factories. 

The  Splitdorf  Electrical  Co.,  of  Newark,  N.  J.,  represented 
by  Mr.  Daniel  Walls,  which  exhibited  Splitdorf  magnetos, 
instruments  and  spark  plugs  and  by  cleverly  arranged  de- 
vices displayed  the  manner  in  which  the  spark  plugs  ignite 
the  charge  in  the  cylinder  of  the  gas  motor.  Two  features 
of  the  Splitdorf  exhibit  that  were  of  particular  interest  to 
visitors  were  a  Hispano-Suiza  motor  equipped  with  Dixie 
magnetos  and  Splitdorf  spark  plugs  and  a  large  Victory  Loan 
V  that  crackled  and  blazed  with  the  continuous  firing  of 
spark  plugs  embedded  in  its  surface. 

The  Triplex  Safety  Glass  Co.,  of  New  York,  displayed 
Triplex  wind  shields  and  aviator's  goggles.  The  Sperry 
scopic  Unit,  Mark  1   Mod.  E.,  the  Sperry  compass,  speed 


indicator,  barograph,  altimeter,  etc.  The  Aircraft  Instruments 
and  Supplies  Co.,  Inc.,  of  Atlantic  City,  displayed  various  in- 
struments, including  the  Shotwell  Electric  Weather  Vane 
and  the  Charles  Lane  Poor  Line  of  Position  Computers. 
These  exhibits  were  in  charge  of  Lieut.  Edgar  Garland. 
R.A.F.,  who  also  represented  the  Renault  Motor  Works,  of 
France,  which  exhibited  the  Renault  12  cylinder  350  h.p. 
motor. 

The  Aeronautic  Library,  Inc.,  of  299  Madison  Ave.,  New 
York  City,  represented  by  Miss  Josephine  Dunn,  displayed 
aeronautic  text  books  and  other  books  on  Aeronautic  sub- 
jects. The  aeronautic  publications,  Flying,  Aerial  Age 
Weekly,  and  Air  Power,  were  represented  by  a  pictorial  dis- 
play. . 

Other  exhibits  of  great  interest  were  the  gallery  of  French 
Aerial  War  Paintings,  by  Lieut.  Henri  Farre,  official  painter 
for  the  French  army  during  the  war,  the  aerial  war  paintings 
of  the  American  naval  aviator,  Lieut.  Ruttan,  and  the  trophies 
that  were  competed  for  during  the  convention. 

Honor  123  Flyers  Killed  in  Service 

Posthumous  honors  for  the  123  officers  and  enlisted  men 
attached  to  the  marine  aviation  force  and  United  States  naval 
officers  of  the  Aviation  Corps  who  lost  their  lives  in  the  ser- 
vice of  their  country  during  the  war  were  awarded  by  the 
Second  Pan-American  Aeronautical  Congress  at  impressive 
services  on  the  Steel  Pier. 

There  were  eighteen  States  represented  on  the  list  of  the 
marine  force  and  twenty  among  the  heroes  of  the  naval  corps. 
Diplomas  were  drawn  by  the  Aerial  League  of  America  and 
forwarded  to  the  mothers  or  next  of  kin  by  the  convention 
through  Secretary  Post  of  the  Aero  Club  and  the  Aerial 
League  of  America. 

The  Memorial  Committee  consisted  of  Rear  Admiral  Robert 
E.  Peary,  Alan  R.  Hawley,  Capt.  Robt  A.  Bartlett,  Capt. 
Granville  A.  Pollock,  Rear  Admiral  Bradley  Fiske,  Major 
Reed  Landis,  Albert  T.  Bell,  Thomas  F.  Powers,  John  Hays 
Hammond,  Jr.,  Col.  Lester  Jones,  U.  S.  A.  M.  S.,  Henry 
Woodhouse,  Joseph  A.  Steinmetz,  K.  M.  Turner,  W.  W.  Niles, 

G.  Douglas  Wardrop  and  A.  S.  Abell  3d. 

The  awards  read:  "This  diploma  of  honor  of  the  Aerial 

League  of  America  is  awarded    in  recognition  of  the 

patriotic  service  which  he  rendered  to  the  cause  of  humanity 
and  civilization  in  the  service  of  the  United  States  during 
the  war,"  and  bore  the  signature  of  League  President  Robert 
E.  Peary. 

Among  the  prominent  birdmen  attached  to  the  Marine  Avia- 
tion force  honored  were :  Major  D.  B.  Roben,  Big  Rapids, 
Mich;  Lieut.  W.  S.  Poague,  Chicago;  Lieut.  C.  C.  Barr,  Upper 
Montclair,  N.  J.;  Lieut.  Thomas  J.  Butler,  New  Rochelle. 
N.  Y. ;  Lieut.  Edward  Cain,  Catonsville,  Md. ;  Lieut.  Duncan 

H.  Cameron,  Englewood  Pa. ;  Lieut.  Donald  B.  Cowles,  Car- 
rington,  Conn.;  Lieut.  Marcus  A.  Jordan,  Washington,  D.  C. ; 
Lieut.  Harvey  C.  Norman,  Davenport,  la.;  Lieut.  Melville  E. 
Sullivan,  Richmond,  Va. ;  Lieut.  William  R.  JuHan,  Berry, 
La.;  Sergt.  Emil  Rosenfield,  Miami,  Fla. ;  Sergt.  William  P. 
Caramon,  Cleveland,  O. ;  Sergt.  Glenwyn  Vorhauer,  Sigour- 
ney,  Iowa ;  Corp.  David  F.  Price,  Boscobel,  Wis. ;  Corp.  Wal- 

{Continucd  on  page  597) 
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Stefansson   and   Wright  Discuss  North 
Pole  Flight 

Dayton,  Ohio,  May  22. — For  the  pur- 
pose of  discussing  with  Orville  Wright 
the  possibility  of  using  the  aeroplane  for 
North  Pole  trips,  Vilhjalmur  Stefansson, 
international  explorer,  paid  a  visit  to 
Wright  at  the  latter's  home  here  on  May 
22. 

Stefansson  declared  he  believed  it  pos- 
sible to  construct  a  special  type  of  aero- 
plane that  would  carry  a  party  of  ex- 
plorers to  the  field  of  study  at  the  north 
pole.  He  plans,  if  satisfactory  arrange- 
ments can  be  made,  to  attempt  such  a  trip 
during  this  year  or  the  first  of  the  coming 
year. 

Col.  Hall  Given  D.  S.  M. 

Washington,  D.  C. — Award  of  the  Dis- 
tinguished Service  Medal  to  Elbert  J. 
Hall,  formerly  a  lieutenant  colonel  in  the 
Signal  Corps,  for  his  work  in  designing 
the  Liberty  motor,  was  announced  re- 
cently by  the  War  Department. 

Two  Aerial  Forest  Patrol  Routes  Start 
June  1 

Washington,  D.  C. — Two  routes  in  the 
patrol  of  National  Forests  by  Army  aero- 
planes, to  give  early  warnings  of  fires  in 
the  forests,  have  been  arranged  by  the 
War  Department  and  the  Forest  Service, 
United  States  Department  of  Agriculture. 
The  routes  will  be  operated  from  Mather 
Field,  near  Sacramento,  and  will  be  placed 
in  operation  June  1,  on  the  same  day  as 
two  routes  to  be  operated  from  March 
Field  near  Riverside,  Cal. 

The  first  route  from  Mather  Field  will 
cover  the  northern  Eldorado  and  Tahoe 
Forests  on  the  valley  side  of  the  Sierras. 
It  will  start  from  Mather  Field  and  pro- 
ceed to  Placerville,  Colfax,  Nevada  City, 
Strawberry  Valley,  and  Oroville,  where 
the  planes  will  land  at  a  field  now  avail- 
able. This  route  will  be  covered  in  the 
morning  of  each  day,  and'  return  trips 
will  be  made  in  the  afternoons. 

The  second  route  from  Mather  Field 
will  cover  the  southern  Eldorado  and 
Stanislaus  F  orests.  Starting  from  Mather 
Field  the  route  goes  to  Placerville, 
Grizzly  Flat,  Big  Trees,  and  to  a  landing 
near  Sonora  or  Tuelumne.  This  route 
will  be  covered  in  the  morning  and  return 
trips  will  be  made  in  the  afternoons. 
Both  of  the  Mather  Field  routes  have  a 
round-trip  length  of  about  ISO  miles. 

Forest  Service  reports  tell  of  a  success- 
ful trial  patrol  undertaken  recently.  No 
difficulty  was  experienced  in  detecting 
fires  in  heavy  timber  at  elevations  of 
6.000  to  10,000  feet. 


Washington  to  New  York  in  a  Hundred 
Minutes 

Mineola,  N.  Y. — Captain  Leroy  Charles 
and  Lieut  John  Roullet  made  a  flight  on 
May  17  in  a  DeHaviland  4  from  Wash- 
ington in  an  hour  and  forty  minutes. 


Victory  Loan  Fliers  Covered 
19,000  Miles 

The  three  "companies"  of  the  "Victory 
Loan  Flying  Circus"  ended  30-day  tours 
at  their  home  stations,  after  "playing"  in 
88  cities,  in  45  States,  and  covering  in 
"one-day  stands"  circuits  totaling  19,124 
miles. 


Navy  Plans  Larger  Aeronautic  Program 

Washington,  D.  C. — The  Navy  Depart- 
ment is  so  enthusiastic  over  the  results 
of  the  first  attempt  at  a  transatlantic 
flight  that  broad  plans  are  being  prepared 
for  expansion  of  the  aerial  program.  In 
brief,  these  points  are : 

1.  General  development  of  aircraft  nec- 
essary for  the  fleets,  including  the  enlarge- 
ment of  seaplanes  and  observation 
balloons. 

2.  Extensive  experimentation  in  the 
laboratory  and  by  flying  tests  for  obtain- 
ing improved  planes  of  both  heavier  than 
air  and  lighter  than  air  types,  for  service 
in  home  waters  and  overseas. 

3.  Development  of  the  rigid,  lighter 
than  air  machines  (the  Zeppelin  type),  as 
well  as  the  dirigibles  of  the  C-5  type. 

4.  Perfection  of  the  coastal  aerial  pa- 
trol service. 

A  prominent  naval  official  said  recently 
that  one  of  the  most  important  conclusions 
reached  as  a  result  of  the  flight  to  the 
Azores  was  the  practicability  of  the  multi- 
engine  seaplane.  The  results  which  had 
been  attained,  he  said,  made  it  evident 
that  the  development  of  larger  and  more 
durable  planes  which  would  be  almost  as 
seaworthy  as  a  vessel  of  considerable  pro- 
portions was  feasible  and  that  in  the 
opinion  of  the  navy  experts  there  was  no 
reason  why  such  a  seaplane  could  not  be 
made  of  sufficient  strength  to  carry  at 
least  as  many  as  eight  engines. 

The  advisability  of  constructing  huge 
lighter  than  air  craft  has  resulted  in  rec- 
ommendation of  a  large  appropriation, 
said  to  be  $10,000,000,  for  experimental 
work  on  large  types  of  dirigibles. 


Curtiss  Plane  Flies  500  Miles  at  2  Miles 
Per  Minute 

Portland,  Me.,  May  20.— Major  M.  H. 
Gilksen,  U.  S.  A.,  flying  a  Curtiss  ad- 
vanced training  plane,  arrived  here  on 
May  20  after  a  non-stop  flight  from  Mine- 
ola, L.  I.  He  made  the  distance,  about 
500  miles,  in  four  hours  and  ten  minutes. 
He  was  scheduled  to  stop  in  Boston,  but 


was  going  so  well  that  he  continued  to 
Portland. 

Major  Gilksen  is  accompanied  by  H. 
M.  McGraw,  electrician.  Weather  con- 
ditions were  good  and  the  flight  was  un- 
eventful. 

Secretary   Crowell   Sails   on  Aeronautic 
Mission 

Assistant  Secretary  of  War  Benedict 
Crowell  sailed  on  May  22  on  the  trans- 
port Mount  Vernon  with  a  delegation 
which  will  study  aviation  abroad  for  three 
weeks  or  longer.  With  the  Assistant  Sec- 
retary were  his  aid,  Colonel  James  A. 
Blair,  U.  S.  A. ;  Captain  Henry  C.  Mun- 
son,  U.  S.  N. ;  Howard  E.  Coffin,  of  the 
counil  on  National  Defense,  S.  S.  Bradley, 
of  the  Manufacturers'  Aircraft  Associa- 
tion, George  H.  Houston,  President  of 
the  Wright-Martin  Aircraft  Company, 
and  Charles  M.  Keyes,  Vice  President  of 
the  Curtiss  Aeroplane  and  Motor  Corpo- 
ration. 

This  mission  is  going  abroad  for  the 
purpose  of  learning  what  Great  Britain, 
France  and  Italy  have  done  since  the 
armistice  was  signed  to  develop  a  peace- 
time program  for  civilian  aviation. 

On  arriving  in  France  they  will  report 
to  President  Wilson  and  expert  advisers 
will  be  assigned  to  the  mission.  Admiral 
Knapp,  U.  S.  N.,  an  admiralty  expert, 
and  Colonel  William  Dunwoody,  chief  of 
the  air  service  supplies  of  the  American 
Expeditionary  Forces,  will  be  among 
those  called  to  advise  the  mission. 


New    Films    of    Air    in    Motion  Abuot 
Aerofoils  Will  Aid  in  Design 

Washington,  D.  C,  May  22. — A  series 
of  films  of  remarkable  value  to  aircraft 
engineering  were  taken  under  the  super- 
vision of  Colonel  Rutherford  B.  Harts  at 
Boiling  Field  under  the  auspices  of  the 
Division  of  Military  Aeronautics  and  the 
Inventions  Section  of  the  General  Staff 
showing  the  movement  of  air  in  motion. 
So  important  is  this  discovery  considered 
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that  an  effort  was  made  to  deliver  them 
to  Secretary  Crowell  aboard  the  transport 
Mr.  Vernon  by  aeroplane. 

Three  miles  of  film  were  used  in  making 
these  photographs  of  air  in  motion  across 
aerofoils,  or  wings,  of  aeroplanes.  They 
prove  that  the  element  of  rarefaction, 
which  produces  the  lifting  power  of  an 
aeroplane,  is  not  continuous,  but  is  exerted 
in  intermittent  or  pulsating  air  waves. 
These  power  waves  have  a  period  of  gen- 
eration, development,  climax  of  lifting 
power,  and  speedy  collapse,  with  a  resul- 
tant aerial  undertow.  The  photographs 
show  plainly  that  for  over  30  per  cent,  of 
the  time  of  flight  no  flying  power  what- 
ever is  exerted  on  the  wings  of  an  aircraft 
by  the  air  flow  produced  by  the  air  screws. 

The  camera  is  the  invention  of  Fairfax 
Naulty,  of  New  York. 


War  Planes  Making  Fast  Cross  Country 
Flights 

Washington,  D.  C. — In  connection  with 
the  War  Department's  recruiting  cam- 
paign, several  speedy  cross-country  flights, 
have  been  made. 

Col.  G.  C.  Brant  and  Lt.  H.  Birkett 
en  route  Houston,  Tex.,  to  New  York,  flew 
from  Houston  to  Belleville,  111.,  in  a  De 
Haviland  4,  distance  720  miles,  in  453  min- 
utes on  17th. 

Lt.  Solomon  F.  Baker  flew  front  Mt. 
Clemens,  Mich.,  to  Jackson,  Mich.,  94 
miles,  in  105  minutes. 

Using  a  Curtiss  JN4H,  Lt.  Geo.  H.  Mc- 
Kay completed  a  flight  from  Belleville,  111., 
to  York,  Nebraska,  a  distance  of  500  miles, 
in  345  minutes. 

Bad  weather  held  the  flyers  at  Belle- 
ville until  May  20,  when  they  flew  to  Day- 
ton, O.,  a  distance  of  310  miles,  in  210 
minutes.  They  left  Dayton  'May  22  and 
flew  to  Washington,  Pa.,  240  miles,  in  120 
minutes.  The  last  leg  of  the  journey 
was  made  from  Washington,  Pa.,  to 
Washington,  D.  C,  235  miles,  in  127  min- 
utes. 

The  1,505  miles  between  Houston  and 
Washington  have  been  covered  in  910 
minutes. 


Queens    Borough    Offers  Government 
Landing  Fields 

The  Queens  Borough  Chamber  of  Com- 
merce (New  York  City")  has  offered  to 


the  Government  the  services  of  its  manu- 
facturing and  industrial  committee,  Ray 
Palmer,  chairman,  in  securing  necessary 
landing  fields  for  both  aeroplanes  and 
seaplanes.  The  attention  of  both  the  Sec- 
retary of  War  and  the  Secretary  of  the 
Navy  has  been  called  to  the  advantage 
of  Queens  for  the  location  of  landing 
fields.  There  are  many  large,  level  unde- 
veloped areas  about  both  Flushing  and 
Jamaica  bays.  There  are  facilities — trol- 
leys, railroad  and  elevated  lines — for  rapid 
transit  to  Manhattan,  if  for  any  inex- 
plicable reason  an  aviator  landing  in 
Queens  should  desire  to  cross  the  bridge. 


Marconi  Wins  Exclusive  Right  to 
Fleming  Valve 

A  decree  signed  by  Federal  Judge  May- 
er on  May  21  gives  to  the  Marconi  Wire- 
less Telegraph  Company  of  America  the 
exclusive  ownership  of  a  patent  granted 
Nov.  7,  1905,  to  John  Ambrose  Fleming. 
The  decree  excludes  the  Atlantic  Com- 
munication Company  from  all  rights  in 
the  invention.  The  court  appointed  Ex- 
Judge  E.  Henry  Lacombe  a  special  master 
to  ascertain  the  amount  of  damages  to 
be  assessed  aginst  the  defendant  company. 
This  device,  in  improved  form,  is  used  for 
radio  telephone  communication. 


Bureau    of    Standards    Develops  Spark 
Plug  Porcelain 

Considerable  trouble  has  been  caused  in 
aeroplane  engine  work  through  the  break- 
ing of  the  central  electrode  of  spark- 
plugs. An  investigation  of  this  problem 
was  undertaken  by  the  Bureau  of  Stand- 
ards at  the  request  of  the  Bureau  of  Air- 
craft Production.  The  results  are  given 
in  Aeronautic  Power  Plants  Report  No. 
35,  which  shows  that  in  many  cases  the 
cement  used  to  hold  the  nickel  electrode 
wire  in  the  porcelain  is  of  such  a  nature 
that  it  rapidly  eats  away  the  wire  through 
oxidization,  when  exposed  to  the  high 
temperature  of  the  engine  cylinder.  A 
cement  composed  of  silicate  of  soda  and 
raw  kaolin  has  been  found  to  give  the 
least  trouble  in  this  respect. 

In  cases  where  the  cement  holds  the 
wire  firmly  in  the  porcelain  the  latter 
often  cracks  when  subjected  to  heat  due 
to  the  difference    in    the   coefficients  of 


thermal  expansion  of  the  wire  and  the 
porcelain.  The  breaking  of  the  porcelain 
does  not  seem  to  be  due  to  leaky  spark- 
plugs, as  has  often  been  supposed  to  be 
the  case. 

On  account  of  the  difficulties  attending 
the  use  of  any  form  of  cement  between 
the  porcelain  and  the  central  electrode, 
the  elimination  of  the  cement  and  the  use 
of  a  mechanical  seal  at  the  top  of  the  por- 
celain is  greatly  to  be  desired.  In  such  a 
plug  only  a  porcelain  strong  enough  to 
withstand  the  resulting  stresses  safely 
should  be  used.  The  porcelain  recently 
developed  by  the  Bureau  of  Standards  is 
believed  to  meet  these  requirements. 


Civilian   Flying   Licenses   Issued  by  the 
Joint  Army  and  Navy  Board  of  Aero- 
nautic Cognizance 

Washington,  D.  C. — The  following 
civilian  licenses  have  recently  been  issued  : 

Li- 
cense 

No.  Issued  to  Address 

343    Service  Aviation  Training  &  Transportation 
Company,  Wabash,  Ind. 

387  Tony  Barone,  Fort  Worth,  Tex. 

388  H.  W.  Hanchette,  Wort  Worth,  Tex. 

389  Clarence  F.  Cato,  Beaumont,  Tex. 

463  Francis  B.  Towle,  Larchmont,  N.  Y. 

464  Donald  Gifford  Vande  Water,  Washington, 

D.  C. 

465  Howard  J.  Ludington,  Holley,  N.  Y. 

466  G.  W.  Shaw,  Caribou,  Me. 

467  Laurence  L.  Russell,  Wilmington,  Del. 
408    Adolphus  R.  McConnell,  Knoxville,  Tetm. 

469  Earl    Kenneth    Campbell,    Strawberry  Pt., 

Iowa 

470  F.  E.  Carter,  Chevy  Chase,  Md. 

471  Goodyear  Tire  &  Rubber  Company,  Akron. 

Ohio 

472  Henry  C.  Kenly,  Washington,  D.  C. 

473  William  L.  Kenly,  Washington,  D.  C. 

474  Charters  Ward  Birch,  Albany,  N.  Y. 

475  Paul  B.  King,  Salt  Lake  City,  Utah 

476  Hannivig  Aircraft  Company,  New  York  City 

477  Ashmusen  Mfg.  Company,  Omaha,  Neb. 

478  E.  A.  Johnson,  Dayton,  Ohio 

479  Martin  A.  Sundeen,  Michigan  City,  Ind. 

480  J.  J.  Tillis,  Jr.,  DeLand,  Fla. 

481  Charles  Fred  Taylor,  Waterloo,  Iowa 

482  R.  D.  Jennings,  Ravenna,  Ohio 

483  Logan  T.   McMenemy,  Rockford,  111. 

484  Carroll  G.  Taylor,  Dallas,  Tex. 

485  Edward  P.   Brennan,   Southampton,  N.  Y. 

486  Thomas  Durfee,  Providence,  R.  I. 

487  George  L.  Barnett,  Des  Moines,  Iowa 

488  Lyman  B.  Lockwood,  New  York  Citv 

489  L.  Phelps  Ashley,  Norwood,  N.  Y. 

490  Mark  I.  Ashley,  Norwood,  N.  Y. 

491  Edward   K.    Merritt,   New  York  City 

492  Luke  Christoper.  Everman,  Tex. 

493  Walter  B.  Hawkins,  511   West  Maple  St., 

Monrovia,  Cal. 

494  George  W.  Putman,  Box  402,  Millensburg, 

Ohio. 

496  George  V.  Grey,  780  Kinston  Ave.,  Pred- 

mont,  Cal. 

497  Lyman  A.  Wine,  164  Winona  Ave.,  Detroit, 

Mich. 

498  Clarence   W.    Osburn,    151    W.    Pike  St., 

Clarksburg,  W.  Va. 

499  George  C.  Beck,  Salt  Lake  City,  Utah. 

502  Paul  F.  Baer,  11  East  38th  St.,  New  York 

City,  N.  Y. 

503  Paul  Micelli,  463  West  159th  St.,  New  York 

City,  N.  Y. 

504  Wilber  P.  Larrabee,   119  Groveland  Ave., 

Minneapolis,  Minn. 

505  Henry  Hugo  Hewetson,  493  Ave.  E,  Bay- 

onne,  N.  J. 

506  Paul  Augustine  Bogan.  44  Guild  St.,  Boston, 

Mass. 

507  Caspar  D.  Swinson,  80  Alfred  St.,  Detroit. 

Mich. 

508  Dean   L.    Lamb,    11    East   38th   St.,  New 

York  City,  N.  Y. 

509  W.  M.  Brainerd.  533  West  31st  St.,  Okla- 

homa City,  Okla. 

510  George  Puflea,  2424  Indian  Ave.,  Chicago, 

111. 

511  William  S.  Brock,  care  B.  W.  Beam,  Celina, 

Ohio. 

512  N.    R.    Walling,    1241    Philip    St.,  New 

Orleans,  La. 

513  George    W.    Hill,    1241    Philip    St.,  New 

Orleans,  La. 

514  Glen   Wm.   Poyzer,   703    Merchants  Road, 

Rochester,  N.  Y. 

517  Charles  Adam  Martin,  326  Barrett  Place, 

San  Antonio,  Texas. 

518  S.   C.   Wilberg,   595   Charles  River  Road, 

Cambridge.  Mass. 
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Dirigible  Lands  its  Passengers  on 
Cleveland  Hotel  Roof 

Cleveland,  May  23. — For  the  first  time 
on  record  a  vehicle  of  the  air  was  brought 
to  a  convenient  stop  in  the  heart  of  a 
large  city  when  a  dirigible  balloon  landed 
on  top  of  a  prominent  hotel  here  this 
evening  to  permit  two  of  its  five  pas- 
sengers to  alight.  The  160-foot  dirigible, 
the  A-4  which  has  a  gas  capacity  of  95,000 
cubic  feet,  after  seven  attempts  landed  on 
a  specially  constructed  platform  30  by  30 
feet. 

The  balloon  was  piloted  by  James 
Shade  from  the  Wingf oot  Lake  Naval  Air 
Station  near  Akron.  Ralph  H.  Upson, 
winner  of  the  last  international  balloon 
race  at  Paris  in  1913,  and  Major  C.  H. 
Maranville,  flying  instructor  at  the  train- 
ing station,  were  among  the  passengers. 

Raw  Materials  for  Aeroplanes 

Some  idea  of  the  quantity  of  wood  nec- 
essary for  aeroplane  and  propeller  con- 
struction may  be  obtained  from  the  fol- 
lowing table  of  actual  deliveries,  as  pub- 
lished in  a  British  journal: 
Spruce. 

Board  feet.  Totals. 

U.  S.  Army   25,472,000 

U.  S.  Navy   8,667,000 

England    36,877,000 

France    22,929,000 

Italy    9,147,000 

103,092,000 

Douglas  Fir. 

U.  S.  Army   19,193,000 

U.  S.  Navy   21,746,000 

England    21,226,000 

France    9,460,000 

71,625,000 

Port  Orford  Cedar. 

U.  S.  Army   30,000 

U.  S.  Navy   1,926,000 

England    2,57,000 

B  4,513,000 
Mahogany,  Central  American. 
U.  S.  Army  and  Navy..  4,524,000 
Allies    4,197,815 

8,721,815 

Mahogany,  African. 
U.  S.  Army  and  Navy. .  .  269,000 

Allies  20°'935  469,935 

American  Black  Walnut. 
U.  S.  Army  and  Navy. .  .  2,408,000 
Allies    2,096,000 

4,504,876 

Quartered  White  Oak. 
U.  S.  Army  and  Navy..       308,000  308,000 
Cherry. 

U.  S.  Army  and  Navy. .  .       618,000  618,000 
Ash. 

U.  S.  Army  and  Navy.  .  .  87,000 

Allies    33,565 

Allles  120,565 
Birch. 

U.  S.  Army  and  Navy. . .  663,000  663,000 
In  addition  to  wood,  it  was  found  nec- 
essary to  maintain  strict  supervision  over 
the  production  of  aeroplane  and  balloon 
fabrics.  Of  this  class  of  material  there 
had  been  produced  to  November  11,  1918, 
3,187,000  vd.  of  linen;  7,000.000  yd.  of 
cotton  aeroplane  fabric;  2,647,000  yd.  of 
balloon  fabric. 

Book  Review 

How  An  Aeroplane  Is  Built:  compiled 
by  Stepney  Blakeney. 

This  is  a  valuable  publication  for  the 
mechanic.  The  author— a  practical  me- 
chanic—knows and  explains  the  best 
workshop  methods  and  comprehensively 
describes  in  this  volume  every  item  down 
to  the  last  rivet 

Contents:  Erecting  the  Fuselage,  Wing 
Structure  and  Wing  Covering,  Doping, 
Aileron  Construction,  Bolt  Making,  Lift 
Plates— The  Tail  Plane,  Checking  the 
Angles  of  the  Wings,  Control  Levers, 
Tail-Skid  Fittings— Strut-End  Fittings, 
Engine  Plates— Petrol  Tanks,  Completing 
the  Centre  Section,  Doping,  Varnishing 
and  Pigmenting.  Erecting  the  Machines, 
Odd  Jobs  and  General  Examination. 

This  publication  can  be  purchased  at 
The  Aeronautic  Library,  Inc.,  299  Madi- 
son Avenue,  New  York  City.  Price  $1.35 
post  paid. 


The  party  of  explorers,  aeronauts  and  mechanics  who  are  mapping  the  route  from  Australia 

to  England 

ENGLAND  TO  AUSTRALIA  AIR  ROUTE 
BEING  SURVEYED 


*N  aerial  mail  service  between  Eng- 
r\  land  and  Australia  is  to  be  estab- 
lished  by  a  new  company,  known 
as  the  "Aerial  Services,  Ltd.,"  which  has 
been  recently  formed  in  New  South 
Wales.  One  of  the  first  steps  of  the  com- 
pany is  to  make  a  rough  survey  of  the 
route  to  be  followed,  and  this  is  to  be 
done  overland  with  Indian  motorcycles 
and  side  cars.  The  expedition  has  already 
set  out  from  Sydney,  Australia,  and  the 
route  to  be  followed  is :  Through  New 
South  Wales,  portions  of  Queensland, 
across  the  Northern  Territory,  thence  to 
Singapore,  via  Timor,  through  Java  and 
Borneo,  through  the  Malay  Peninsula, 
across  India  and  Persia  to  the  Mediter- 
ranean Sea  and  thence  to  London.  Land- 
ing places  approximately  300  miles  apart 
will  be  selected. 

The  party  consists  of  Reginald  Lloyd, 
leader;  H.  B.  Manderson,  secretary,  a 
well  known  Melbourne  journalist;  J.  Wal- 
dron,  surveyor,  who  has  been  for  seven 
years  doing  survey  and  exploration  work 
for  the  Commonwealth  Government  in 
the  Northern  Territory,  and  is  also  under- 
taking the  photographing  and  scientific 
work  of  the  party;  J.  C.  Marduel,  a  well 
known  French  aviator,  who  has  seen  ac- 
tive service  in  Egypt  and  Gallipoli,  both 
with  French  and  Australian  armies,  and 


was  also  instructor  at  the  Aviation  School," 
Point  Cook,  Victoria ;  W.  J.  Ousley,  a 
motorcycle  mechanic,  and  Kenneth  Hun- 
ter, the  second  son  of  Mr.  Percy  Hunter, 
who  is  general  assistant. 

The  party  started  on  its  mapping  jour- 
ney on  January  31,  making  its  night  stop 
at  Narrabri. 

The  route  proposed  to  be  followed  from 
Narrabri  is  through  Mungundi,  Charle- 
ville,  Longreach,  Cloncurry  and  Bourke- 
town.  It  is  then  understood  that  the 
party  will  proceed  across  the  Northern 
Territory  and  to  Singapore,  via  Timor, 
Java  and  Borneo. 

In  anticipation  of  the  serious  difficulties 
of  travel  by  land  a  special  outfit  of  fire- 
arms has  been  selected  for  each  man  to 
forestall  trouble  with  the  natives,  and  all 
kinds  of  medicines  and  emergency  sur- 
gical apparatus  forms  part  of  the  equip- 
ment. Motion  pictures  will  be  taken  and 
man}'  interesting  pictures  will  no  doubt 
be  obtained  in  traversing  those  parts  of 
the  route  which  have  never  before  been 
covered  by  explorers. 

As  soon  as  the  route  is  mapped  it  is 
intended  to  cover  the  journey  by  aero- 
plane. Less  difficulty  is  anticipated  by 
this  means  of  travel  than  by  the  trail- 
blazing  motorcycle  trip  now  under  way. 


One  of  the  power  nacelles  of  the  British  Dirigible  R-34,  in  which  is  installed  a  12- 
275  H.P.  "Maroi  4"  direct  drive  Sunbeam  Cotalen  aircraft  engine 


cylinder 
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THE  TRANS-ATLANTIC  FLIGHT 


EVERY  man  and  woman  in  the  world 
who  knows  of  Hawker  and  Grieve's 
gallant  attempt  to  fly  the  Atlantic 
from  Newfoundland  to  Ireland— and  to 
what  remote  and  inaccessible  spot  has 
news  of  their  splendid  effort  not  pene- 
trated?—will  give  thanks  that  their  dar- 
ing has  not  cost  them  life,  and  will  pray 
that  they  may  be  restored  to  their  labors 
uninjured  by  their  extraordinary  adven- 
ture. 

They  had  been  given  up  as  lost  and  an 
amount  of  money  equal  to  the  prize  for 
which  they  contended  had  been  awarded 
to  their  families ;  even  their  most  hope- 
.ful  friends  had  reluctantly  abandoned 
hope  for  their  safety  when  the  news  was 
flashed  from  midocean  that  they  had  been 
rescued  from  the  sea. 

They  failed  to  complete  the  trip  they 
undertook,  it  is  true,  but  they  displayed 
the  fine  sportsmanship  that  compels  the 
admiration  of  all. 

Harry  G.  Hawker  and  Commander 
Kenneth  Mackenzie  Grieve,  the  daring 
British  aviators  who  flew  from  New- 
foundland one  week  before  were  picked 
up  in  the  middle  of  the  ocean  on  May  25 
after  a  flight  of  approximately  920  nauti- 
cal miles,  or  1,058  land  miles. 

They  were  rescued  750  nautical  miles 
almost  due  west  from  the  southwestern 
tip  of  Ireland,  by  the  little  Danish  steam- 
ship Mary,  bound  from  Norfolk,  Va.,  to 
Denmark. 

The  exact  position  at  which  the  men 
were  found  was  announced  by  the  Ad- 
miralty as  latitude  50  degrees  20  minutes 
north  and  longitude  29  degrees  30  minutes 
west.  The  distance  covered  by  Hawker 
and  Grieve  is  roughly  speaking  200  miles 
shorter  than  the  record  flight  made  by  the 
American  navy  seaplane  NC-4,  which 
landed  at  Horta,  Fayal  Island,  in  the 
Azores,  after  a  jump  of  1,120  nautical 
miles,  or  1,288  land  miles. 

The  men  were  forced  to  drop  into  the 
sea  because  of  the  stopapge  of  the  water 
circulation  in  the  connecting  pipe  between 
the  radiator  and  the  pump. 

Both  men  are  in  excellent  condition. 

The  NC-4,  the  only  flying  boat  of  the 
naval  transatlantic  fleet  remaining  in  com- 
mission, made  the  flight  from  Horta  to 
Ponta  Delgado  on  May  20,  a  distance  of 
one  hundred  and  fifty  miles  in  one  hour 
and  forty-four  minutes,  or  a  speed  of 
eighty-five  miles  an  hour.  Immediately 
after  her  arrival,  mechanics  began  over- 
hauling the  motors  for  the  next  leg  of  the 
journey,  the  eight  hundred-mile  jump  to 
Lisbon. 

An  effort  was  made  on  the  following 
day,  May  21,  to  resume  the  flight,  but 
Lieutenant  Commander  Read  reported 
engine  trouble,  which  made  it  impossible 
to  take  off  on  that  day.  May  22  and  23 
were  extremely  unfavorable,  a  high  wind 
having  sprung  up. 

The  NC-3  has  been  dismantled  for  ship- 
ment to  the  United  States,  she  having 
been  damaged  beyond  repair  in  her  long, 
rough  trip  after  landing  on  the  ocean's 
surface.  Commander  Tower's  report 
follows : 

"Arrived  Ponta  Delgada  17:50  G.  M.  T. 
(1:50  P.  M.  Washington  time),  May  19. 
Compelled  to  go  above  clouds  at  station 
eight  on  account  of  failure  of  lights  on 
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Lieut-Commander   Albert   C.  Read,  command- 
ing  officer   of   the   NC-4,   the   only  contender 
remaining  of  the  Naval  trans-Atlantic  fleet 


the  pilot's  instrument  board  and  necessity 
of  having  heavenly  bodies  for  reference. 
Last  destroyer  sighted  No.  13.  Came 
through  the  clouds  at  daybreak,  but  missed 
destroyer  14. 

"Believe  thrown  off  course  by  high 
velocity  of  upper  winds,  but  laid  paral- 
lel course.  Encountered  heavy  rain 
squalls  7 :45  G.  M.  T.  (3 :45  A.  M.  Wash- 
ington time),  Mav  17,  which  continued 
until  13:30  G.  M.  T.  (9:30  A.  M.  Wash- 
ington time),  when  weather  cleared  and 
we  decided  to  land  to  make  observations, 
as  we  only  had  two  hours'  fuel  left.  Dis- 
covered heavy  sea  running  too  late  to 
remain  in  air. 

"Slightly  damaged  hull  and  seriously 
damaged  forward  engine  struts  on 
landing,  which  made  it  impossible  to  leave 
water. 


"Observations  showed  this  position  to 
be  47.45  north,  30:25  west.  [Apparently 
this  should  be  latitude  37  instead  of 
47  as  given  in  the  despatch.]  Gale  arose 
on  evening  of  May  17,  which  was  ridden 
out  successfully  until  9:00  G.  M.  T.  (5 
A.  M.  Washington  time),  May  19,  when 
lost  port  wing  pontoon. 

"Seaplane  suffered  severely  but  suc- 
ceeded in  riding  out  gale,  and  by  sailing 
a  total  distance  of  205  miles  made  moor- 
ings at  Ponta  Delgada  under  own  power 
at  17:50  G.  M.  T.  (1 :50  Washington  time), 
May  19,  having  lost  starboard  pontoon 
just  outside  harbor.  "Towers." 

All  hope  that  Hawker  may  have  been 
picked  up  by  a  ship  not  carrying  wire- 
lessless  appears  to  have  been  abandoned. 
Incoming  steamers  who  were  in  the  course 
of  the  Sopwith  plane  report  that  nothing 
was  heard  of  the  courageous  Australian, 
nor  was  there  any  reply  to  repeated  radio 
calls  of  Hawker's  call  letters.  No  trace 
whatever  has  been  found  of  Hawker  and 
Grieve  since  they  disappeared  into  the 
sky  off  Signal  Hill. 

Undaunted  by  Hawker's  disappearance 
and  the  damage  in  attempting  to  take  off, 
Captain  Frederick  P.  Raynham  is  dis- 
sembling his  Martinsyde  machine  with  a 
view  to  repairing  it  for  the  long  flight. 
Captain  Morgan's  injuries  are  too  serious 
to  permit  him  to  attempt  the  transatlantic 
flight.  Raynham  has  cabled  for  another 
pilot  and  navigator. 

Another  contestant  announced  his  entry 
for  the  transatlantic  flight  race  in  which 
success  is  rewarded  by  the  "Daily  Mail" 
prize  of  $50,000  and  failure  by  almost  cer- 
tain death.  The  new  challenger  is  Lieu- 
tenant Leth  Jensen,  a  French  pilot,  who 
came  here  a  few  days  ago  to  look  over 
the  ground.  He  has  selected  Mount 
Pearl  plateau,  from  which  Hawker 
winged  his  way,  as  his  starting  point.  He 
left  for  France  on  May  23  to  supervise 
the  completion  of  his  plane.  He  esti- 
mates that  it  will  be  two  months  before 
he  can  start.  His  course  will  be  that  of 
the  other  pilots  entered. 


"The   New   Arrivals"   by   Briggs   in    the  New 
York  "Tribune" 


Lord  Northcliffe  authorized  the  "Daily 
Mail"  to  pay  Mrs.  Hawker  $50,000  for  the 
benefit  of  herself  and  baby  daughter,  and 
to  Commander  Grieve's  next  of  kin  in 
the  proportion  which  the  airman  and  his 
navigator  had  agreed  to  share  the  prize 
money  between  them. 

A  large  force  of  mechanics  is  working 
on  the  assembly  of  the  Handley-Page  at 
Harbor  Grace,  near  St.  John's.  The 
Handley-Page  biplane  has  a  wingspread 
of  127  feet,  the  chord  of  which  is  the 
distance  between  the  upper  and  lower 
planes  15  feet  8  inches,  and  a  plane  sur- 
face of  3,040  feet,  with  a  lifting  capacity 
of  9.08  pounds  per  square  foot.  She  is 
fitted  with  four  Rolls  Royce  Eagle  en- 
gines, giving  a  total  rated  horsepower  of 
1,500. 

In  his  non-stop  flight  of  1,361  miles 
on  May  24,  from  Paris  to  Morocco,  the 
first  stage  of  the  transatlantic  flight  to 
Brazil,  Lieutenant  Roget,  the  French  avia- 
tor, broke  the  world's  record  of  1,350 
miles  set  by  the  German  aviator  Lieuten- 
ant Boehm  in  1914,  who  remained  aloft 
24  hours  and  12  minutes. 
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THE  NC-4  FLYING  BOAT 


THE  Navy  Department  has  just  per- 
mitted to  be  published  a  description 
of  the  N.C.  Flying  Boats  as  they 
stood  ready  for  trans-Atlantic  flight.  The 
issue  of  the  Aerial  Age  for  March  24th, 
1919,  contained  outline  drawings  and  a 
description  of  the  original  N.C.I,  the 
first  of  the  fleet. 

The  original  N.C.I  was  equipped  with 
three  tractor  Liberty  engines  but  the  ex- 
perience gained  in  designing  the  later 
machines  was  responsible  for  the  addi- 
tion of  the  fourth  engine,  a  pusher,  which 
put  all  the  machines  on  equal  footing. 

The  N.C.  Type  of  flying  boat  repre- 
sents strictly  original  American  develop- 
ment. The  design  was  initiated  in  the 
Fall  of  1917  by  Rear  Admiral  D.  W. 
Taylor,  chief  constructor  of  the  U.  S. 
Navy.  The  big  boats  were  designed  for 
weight  carrying  and  it  was  intended  to 
use  them  in  combating  the  submarine 
menace  which  had  assumed  alarming  pro- 
portions in  1918.  The  N.C.I  was  com- 
pleted and  given  her  trials  in  October, 
1918.  Since  that  time  the  N.C.2,  N.C.3, 
and  N.C.4  followed  in  quick  succession. 

Commander  George  Conrad  Westervelt, 
U.  S.  N.,  has  been  in  charge  of  the  de- 
sign and  construction  of  the  Naval  Trans- 
Atlantic  Flying  Boats,  as  official  repre- 
sentative of  the  Bureau  of  Construction 
and  Repair. 

During  1916  Commander  Westervelt 
was  Fleet  Naval  Constructor  of  the  At- 
lantic Fleet.  In  January  1917  he  was 
assigned  to  duty  in  Buffalo  in  charge  of 
naval  aircraft  construction  and  inspection, 
his  title  later  being  made  Superintendent 
of  Aircraft.  His  headquarters  were 
moved  to  New  York  in  July,  1918,  from 
where  he  supervised  the  inspection  of  all 
naval  aircraft  produced  by  Curtiss,  Stand- 
ard, Gallaudet,  Aeromarine  and  Naval 
Aircraft  Factories. 

Fully  loaded  the  machine  weighs  28,000 
lbs.  and  when  empty  (but  including  radi- 
ator water  and  fixed  instruments  and 
equipment)  15,874  lbs.  The  useful  load 
available  for  crew,  supplies  and  fuel  is, 
therefore,  12,126  lbs.  or  over  43  per  cent. 
This  useful  load  may  be  put  into  fuel, 
freight,  etc.,  in  any  proportion  desired. 
For  an  endurance  flight  there  would  be 
food,  water,  signal  lights,  spare  parts, 
and  miscellaneous  equipment  (524  lbs.), 
oil  (750  lbs.),  and  gasoline  (9,650  lbs.). 
This  should  suffice  for  a  flight  of  1,400 
sea  miles.  The  radio  outfit  is  of  sufficient 
power  to  communicate  with  ships  200 


miles  away.  The  radio  telephone  would 
be  used  to  talk  to  other  planes  in  the 
formation  or  within  25  miles. 


(Photo  by  Paul  Thompson) 
Commander  C.  G.  Westervelt  Had  Charge  of 
NC  Plane  Construction 


The  principal  dimensions  of  all  the 
N.C.  Machines  are'as  follows: 

General  Dimensions 

Span,  upper  plane   126'-0" 

Span,  lower  plane   94' -0" 

Chord   12^-0" 

Gap,  maximum    13'-6" 

Gap,  minimum    12'-0" 

Length  overall    68'-3H" 

Height  overall    24'-5^" 

Areas 

.  {Sq.ft.) 
Main  planes  (including  ail- 
erons)   2,380 

Ailerons    265 

Stabilizers    268 

Rudders    69 

Elevators    40 

Fins    79 

Angles 

Wings  to  hull   3° 

Engines  to  hull   0° 


Stabilizer  to  hull   2° 

Dihedral,  upper   0° 

Dihedral,  lower   3° 

Weights 

{Pounds) 

Machine  empty   15,874 

Fully  loaded   28,000 

Useful  load   12,126 

Weight  per  b.h.p   17.5 

Tank  Capacities 

{Gallons) 

Gravity    91 

Fuel    1,800 

Oil    160 

Performance 

{Knots) 

Speed  range  for  28,000  lbs.  74-58  ' 
Speed  range  for  24,000  lbs.  84-55 

Main  Planes 

Considerable  research  and  experiment 
was  necessary  to  determine  the  best  dis- 
position of  material  to  adopt  for  wings  of 
this  size.  The  R.  A.  F.  6  curve  is  used. 
The  structural  weight  of  the  completed 
wings  is  only  \y2  pounds  per  square  foot, 
and  they  can  carry  a  load  of  11.7  pounds. 

Wing  spars  are  of  spruce,  box  section. 
Ribs  are  made  up  of  spruce  cap  strips 
tied  by  a  system  of  vertical  and  diagonal 
strips  of  spruce. 

Each  rib  weighs  but  26  ounces.  On  test 
they  were  required  to  cary  a  proof  sand 
load  of  450  pounds  for  24  hours  without 
showing  signs  of  weakness. 

The  leading  edges  of  main  planes 
are  hinged  to  permit  accessibility  to  the 
aileron  control  cables,  which  run  con- 
cealed in  the  wing. 

Interplane  struts  are  of  unusual  con- 
struction. They  are  of  box  section  spruce, 
faired  off  to  a  streamline  shape  by  stiff 
fibre.  To  reduce  any  tendency  of  the 
struts  to  bow  under  load,  trie  middle 
points  are  connected  by  steel  cable. 

The  metal  fittings  where  struts  and 
wires  are  fastened  to  the  wings  presented 
a  serious  problem.  The  forces  to  be  taken 
care  of  were  so  large  that  it  was  neces- 
sary to  abandon  the  usual  methods  of 
the  aeroplane  builder  and  adopt  those  of 
the  bridge  designer.  All  forces  acting  at 
a  joint  pass  through  a  common  center. 
In  this  case,  as  in  a  pin  bridge,  the  forces 
are  all  applied  to  a  large  hollow  bolt  at 
the  center  of  the  wing  beam.  In  the 
design  of  the  metal  fittings  to  reduce  the 


The  NC-4  flying  boat,  which  was  piloted  across  the  Atlantic  by  Lieut.  Commander  Albert  C.  Read,  U.S.N. 
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amount  of  metal  needed,  it  was  decided 
to  employ  a  special  alloy  steel  of  150,000 
lbs.  per  square  inch  tensile  strength.  To 
increase  bearing  areas,  bolts  and  pins 
are  made  of  large  diameter  but  hollow. 

The  upper  plane  is  in  three  sections ; 
center  section  25'  6^2"  in  span.  Lower 
plane  in  four  sections ;  inner'  sections  of 
the  lower  wing 'are  built  into  hull.  There 
is  a  clearance  of  mcn  between  outer 
and  inner  plane  sections. 

Outer  lower  sections  have  a  3°  di- 
hedral ;  elsewhere  plane  sections  are  in 
flat  span. 

Ends  of  struts  supporting  middle  en- 
gines are  centered  50)4  inches  apart.  Be- 
tween these  struts  the  middle  engines  are 
located  6'10-3/16"  above  the  center  line 
of  the  front  wing  beam.  The  center  line 
of  the  top  front  wing  beam  is  located 
67-15/16"  above  center  line  of  nacelle. 

The  outer  engine  nacelles  are  centered 
10'6-11/16"  from  the  middle  of  the 
machine,  and  4'5-l/16"  above  the  top  of 
the  front  wing  beam. 

The  center  engines  are  located  2'-0" 
higher  than  the  outer  engines. 

The  span  of  the  upper  plane  not  in- 
cluding the  aileron  extensions  is  114'. 
Ailerons  on  the  upper  plane  are  36'  long. 
Cord  43".  At  the  balanced  portion  the 
chord  is  6'-l".  Balanced  portion  extends 
6'  beyond  the  end  of  upper  rear  main 
wing  beam.  Ends  of  ailerons  project  15' 
beyond  lower  plane. 

Chord  of  main  planes'  12'.  Forward 
main  wing  beam  centered  16J/>"  from 
leading  edge;  beams  center  S4"  apart; 
trailing  edge  4354"  from  center  of  rear 
beam. 

Hull 

The  hull  or  boat  proper  is  44'-8j4"  long 
by  10  feet  beam.  The  bottom  is  a  double 
plank  Vee  with  a  single  step,  somewhat 
similar  in  form  to  the  standard  Navy 
pontoon  for  smaller  seaplanes.  Five  bulk- 
heads divide  the  hull  into  six  watertight 
compartments,  with  watertight  doors  in 
a  wing  passage  for  access.  The  forward 
compartment  has  a  cockpit  for  the  look- 
out and  navigator.  In  the  next  compart- 
ment are  seated  side  by  side  the  principal 
pilot,  or  aviator,  and  his  assistant.  Next 
comes  a  "compartment  for  the  members 
of  the  crew  off  watch  to  rest  or  sleep. 
After  this  are  two  compartments  con- 
taining the  gasoline  tanks  (where  a  mech- 


anician is  in  attendance)  and  finally  a 
space  for  the  radio  man  and  his  apparatus. 
The  minimum  crew  consists  of  five  men. 
but  normally  a  relief  crew  could  be  car- 
ried in  addition. 

The  hull  is  designed  to  have  an  easy 
flaring  bow  so  that  it  can  be  driven 
through  a  seaway  to  get  up  the  speed 
necessary  to  take  the  air  and  a  strong 
Vee  bottom  to  cushion  the  shock  of  land- 
ing on  the  water. 

The  combination  of  great  strength  to 
stand  rough  water  with  the  light  weight 
required  was  a  delicate  compromise,  and 
it  is  believed  that  a  remarkable  result  has 
been  obtained  in  this  design.  The  bare 
hull,  as  completed  by  the  yacht  builder 
and  ready  for  installation  of  equipment, 
weighs  only  2,800  lbs.,  yet  the  displace- 
ment is  28,000  lbs.,  or  one-tenth  of  a 
pound  of  boat  per  pound  of  displacement. 
This  lightness  of  construction  was  at- 
tained by  a  careful  selection  and  distribu- 
tion of  materials. 

The  keel  is  of  Sitka  spruce,  as  is  the 
planking.  Longitudinal  strength  is  given 
by  two  girders  of  spruce  braced  with  steel 
wire.  To  insure  water-tightness  and  yet 
keep  the  planking  thin,  there  is  a  layer  of 
muslin  set  in  marine  glue  between  the 
two  piles  of  planking. 

The  Hull  is  44'-8H"  in  overall  length. 
Step  is  located  27'-834"  from  the  bow. 
The  stern  rises  in  a  straight  line  from  the 
step  in  a  total  height  of  AV/2".  The  hull 
has  a  maximum  depth  of  7'-5%",  and  a 
maximum  width  of  10'.  The  leading  edge 
of  upper  main  plane  is  located  18'2"  from 
the  bow. 

Tail  Group 

The  biplane  tail  is  carried  on  three 
hollow  spruce  outriggers.  Front  beam  of 
upper  horizontal  stabilizer  is  30'-llJ4" 
from  trailing  edge  of  main  plane.  Gap 
between  tail  planes,  9'-3".  The  single 
lower  outrigger  from  the  hull  to  the 
lower  stabilizer  is  attached  to  the  stabili- 
zer at  a  point  lO'-ll"  above  the  lowest 
point  of  the  hull. 

Span  of  upper  elevator,  37'-ll".  The 
lower  stabilizer  is  32'  in  span.  Ends  of 
upper  elevator  project  S'-XV/z"  beyond  the 
lower  stabilizer.  The  balanced  portion  of 
the  elevators  is  6' -5"  in  width. 

The  upper  stabilizer  is  31'  in  span. 
Lower  stabilizer  19'  in  span.  Chord  of 
both  stabilizers  5'6". 


Vertical  fins  between  stabilizer  planes 
are  located  at  ends  of  lower  stabilizer. 
From  these  fins,  rudders  are  hinged, 
interconnected  to  balanced  rudder  situ- 
ated at  the  middle  of  tail  plane. 

The  tail  planes  have  a  positive  inci- 
dence angle  of  2°. 

Controls 

The  steering  and  control  in  the  air  are 
arranged  in  principle  exactly  as  in  a  small 
aeroplane,  but  it  was  not  an  easy  problem 
to  arrange  that  this  14-ton  boat  could  be 
handled  with  ease  by  one  man.  To  ob- 
tain easy  operation,  each  control  surface 
was  balanced  in  accordance  with  experi- 
ments made  in  a  wind  tunnel  on  a  scale 
model.  The  operating  cables  were  run 
through  ball  bearing  pulleys,  and  all  avoid- 
able friction  eliminated.  Finally,  the  en- 
tire craft  was  so  balanced  that  the  center 
of  gravity  of  all  weights  came  at  the  re- 
sultant center  of  lift  of  all  lifting  surfaces 
and  at  the  tail  surfaces  so  adjusted  that 
the  machine  would  be  inherently  stable 
in  flight.  As  a  result,  the  boat  will  fly 
herself  and  will  continue  on  her  course 
without  the  constant  attention  of  the 
pilot.  When  he  wishes  to  change  course, 
how-ever,  a  slight  movement  of  the  con- 
trols is  sufficient  to  swing  the  boat  promptly. 
There  is  provision,  however,  for  an  assistant  to 
the  pilot  to  relieve  htm  in  rough  air  if  he  be- 
comes fatigued  or  wishes  to  leave  his  post  to 
move  about  the  boat. 

Engines 

The  four  Liberty  engines  which  drive  the  boat 
are  mounted  between  the  wings.  At  400  brake 
horsepower  per  engine,  the  maximum  power  is 
1,600  H.P..  or  with  the  full  load  of  28,000 
pounds,  17.5  pounds  carried  per  H.P.  One  en- 
gine is  mounted  with  a  tractor  propeller  on  each 
side  of  the  center  line,  and  on  the  center  line  the 
two  remaining  engines  are  mounted  in  tandem, 
or  one  behind  the  other.  The  front  engine  has  a 
tractor  propeller  and  the  rear  engine  a  pusher 
propeller.  This  arrangement  of  engines  is  novel 
and  has  the  advantage  of  concentrating  weights 
near  the  center  of  the  boat  so  that  it  can  be 
manoeuvred  more  easily  in  the  air. 

A  feature  that  is  new  in  this  boat  is  the  use  of 
welded  aluminum  tanks  for  gasoline.  There  are 
nine  200-gallon  tanks  made  of  sheet  aluminum 
with  welded  seams.  Each  tank  weighs  but  70 
lbs.,  or  .35  lb.  per  gallon  of  contents,  about  one- 
half  the  weight  of  the  usual  sheet  steel  or  cop- 
per tank. 

The  face  of  the  radiator  for  outer  engines  is 
15'-2%"  from  the  bow.  The  face  of  the  radiator 
for  the  forward  middle  engine  is  19"  back  of  the 
face  of  other  radiators.  The  center  line  of  cen- 
tral nacelle  is  6'-5-l/16"  above  the  deck  of  the 
hull.  Above  outer  interplane  strut  the  center 
line  of  front  wing  beam  is  located  13"  above  the 
deck  of  the  hull. 


A  view  of  the  NC-4  flying  boat,  showing  the  arrangement  of  the  four  400  h.p.  Liberty  engines 
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CAMERAS  FOR  AERIAL  PHOTOGRAPHY 


By  EDGAR  H.  FELIX,  I.  R.  E. 

Formerly  Radio  Engineer,  Signal  Corps 


NOW  that  we  can  turn  to  the  arts  of  peace  those  instru- 
ments developed  for  the  prosecution  of  war,  it  is  in- 
teresting to  inquire  into  the  field  of  utility  of  that  sub- 
ject of  extensive  experiment — the  aeroplane  camera. 

The  exacting  conditions  of  military  service  have  resulted  in 
the  development  of  aeroplane  cameras  of  such  marvelous  sen- 
sitiveness, yet  of  the  utmost  simplicity  of  operation,  that 
astounding  results  were  obtained.  The  public,  however,  is  gen- 


The  B- 1  Camera  is  very  simple  and  rapid  in  operation 

erally  familiar  with  the  service  which  the  aeroplane  camera 
rendered.  Photographic  maps  or  "mosaics"  have  appeared  in 
numerous  newspapers  and  periodicals,  and  the  work  of  the 
aerial  observer  has  been  frequently  described. 

The  extreme  sensitiveness  of  the  aero  camera,  is  not,  how- 
ever, generally  appreciated.  The  largest  size  of  camera  in 
use  at  the  front  could  make  a  picture  of  the  ground  beneath 
from  an  altitude  of  15,000  feet,  which,  when  enlarged,  revealed 
the  foot-prints  of  men  in  the  sand.  And  to  obtain  this  ex- 
tremely detailed  picture  from  such  an  altitude  an  exposure  of 
only  one  five  hundredths  of  a  second  was  required. 

Upon  reaching  the  ground,  a  staff  of  trained  photographers, 
equipped  with  highly  developed  apparatus,  were  able  to  deliver 
within  fifteen  minutes,  a  finished  photograph  for  use  of  the 
staff. 

It  was  found  for  the  more  accurate  work  that  plates  were 
more  suitable  than  films.  Plates  are  bulkier  and  heavier,  but 
for  chemical  reasons,  better  results  are  obtainable.  For  in- 
stance, a  plate  was  developed  which  was  capable  of  photo- 
graphing the  ground  below  through  haze,  fog,  smoke  and  light 
cloud,  through  which  the  eye  could  not  penetrate. 

The  perfection  of  the  pan-chromatic  plate  and  the  ray  filter 
has  resulted  in  photographs  possessing  most  remarkable  grad- 
uation of  color  value.  It  is  possible,  for  instance,  to  distin- 
guish the  several  species  of  evergreen  trees  appearing  on  a 
negative  taken  from  an  altitude  of  15,000  feet. 

Automatic  cameras,  which  take  a  photograph  at  regular 
intervals,  adjusted  according  to  the  speed  and  altitude  of  the 
plane,  have  made  the  production  of  photographic  maps  a  mat- 
ter of  precision  and  ease.  For  instance,  at  the  School  of  Aerial 
Photography,  army  students  made  a  map  of  the  city  of 
Rochester,  involving  the  use  of  six  hundred  photographs,  in 
a  space  of  two  and  a  half  hours. 

Photographic  map-making  readily  suggests  itself  to  peace 
use.  However,  instead  of  taking  pictures  at  altitudes  of  10,000 
and  15,000  feet,  owing  to  anti-aircraft' barrage  and  under  con- 
stant danger  from  enemy  attack,  the  peace-time  aerial  photo- 
grapher can  take  his  pictures  from  a  low  altitude — 1,500  feet 
for  instance — and  secure  as  a  result  a  more  detailed  map. 

The  aero-map,  if  I  may  use  that  term,  must,  however,  pos- 
sess advantages  over  ground  photos  and  maps,  to  make  them 
a  commercial  proposition.  There  are  cases  where,  because  of 
heavy  vegetation,  marsh,  or  other  difficulties  of  terrain,  that 
ordinary  methods  of  ground  surveying  are  hazardous  and  ex- 
tremely expensive.  Herein  lies  an  extensive  field  of  utility 
for  the  aerial  camera. 

As  a  practical  illustration,  it  has  been  suggested  to  one  enter- 
prising lumber  man  whose  holdings  extend  over  hundreds  of 


miles  of  virgin  forests,  some  of  which  has  never  been  ex- 
plored, that  aeroplane  photos  be  taken  at  intervals  of  a  mile 
or  two,  in  order  that  an  accurate  estimate  of  the  amount  and 
location  of  each  species  of  lumber  is  available  on  his  tracts. 
Such  photos  will  make  possible  the  filling  of  the  needs  of  the 
market  in  the  shortest  possible  space  of  time. 

In  the  field  of  exploration,  the  advantages  and  utility  of  the 
aeroplane  and  aero-camera  require  no  exposition.  The  aero- 
plane affords  a  rapid  and  safe  means  of  transportation,  and  the 
aerial  camera  an  accurate  and  graphic  means  of  recording 
observations. 

Another  field  of  utility  will  be  the  photographing  of  real 
estate  for  advertising  purposes.  A  bird's  eye  view  not  only 
permits  the  presentation  of  a  large  tract  on  one  photograph, 
but  forms  a  most  attractive  and  pleasing  advertisement. 

Chambers  of  commerce  will  undoubtedly  utilize  the  aero- 
camera for  securing  photographs  of  their  city,  to  show  the 
railroad  lines,  harbor  facilities,  good  arrangement  of  streets 
for  hauling  manufactured  products,  residential  sections  for 
workmen's  homes,  factory  districts,  groups  of  large  business 
buildings  and  other  purposes. 

Photographs  of  the  same  district  taken  at  intervals  of  a  few 
years  or  months  can  illustrate  more  eloquently  than  any  array 
of  graphs  or  statistics  the  growth  of  a  city  or  district. 

Progress  in  the  construction  of  engineering  projects,  such  as 
buildings,  bridges,  canals  and  railways,  as  well  as  comparative 
merits  of  various  types  of  city  planning,  can  be  efficiently  re- 
corded by  the  aero-camera. 

Another  field  for  the  aero-photo,  which  has  already  had 
limited  use,  is  in  the  securing  of  news  pictures.  It  is  only  a 
question  of  time  before  the  news  film  companies  employ  this 
means  of  securing  photos  and  films  for  the  screen..  The  ad- 
vantages of  this  method  of  presentation  are  obvious.  For  in- 
stance, instead  of  having  a  few  feet  of  films  taken  along  the 
route  at  the  start  and  finish  of  the  intercollegiate  boat  races, 
it  is  likely  that  the  public  will  be  able  this  year  to  see  all  the 
exciting  moments  of  the  race.  The  film  taken  from  above  will 
show  perfectly  the  gains  and  losses  of  the  contenders — even 
better  than  the  spectator,  whose  view  is  limited  to  one  point — 
will  be  able  to  obtain. 

The  Eastman  Kodak  Company  has  produced  a  large  propor- 
tion of  the  aero  cameras  used  in  the  war  by  the  American 
forces.  Several  types  are  illustrated,  and  serve  to  show  the 
high  state  of  development  to  which  they  have  been  brought. 

The  simplest  of  these  cameras  is  the  type  known  as  A-l. 
Excellent  control  over  the  camera  is  provided  by  the  two  side 
grips  and  the  position  of  the  thumb  lever  shutter  release. 
Three  movements  only  are  required  in  making  exposures :  set 
the  shutter,  press  the  thumb  lever  release,  shift  exposed  plate. 

The  body  of  the  camera  is  made  of  cast  aluminum,  and  the 
cone  of  sheet  aluminum.  Two  lugs  for  attaching  shoulder 
straps  are  provided.  The  shutter  permits  of  adjustment  to 
speeds  of  1/120  to  1/435  of  a  second.  A  10"  lens  having  a 
fixed  aperture  of  f .4.5  is  especially  designed  for  this  camera. 
A  running  thread  and  set  screw  permits  accurate  adjustment  at 
infinity  focus. 

As  a  protection  against  exposure  of  the  lens  to  fog,  mist,  or 
dirt,  preventing  impairment  of  the  photographic  record  or 
against  fogging  of  plate  or  film,  a  safety  shutter  is  provided, 
which  is  released  just  before  the  exposure  is  made.  A  direct 
vision  tubular  finder,  having  intersecting  vertical  and  hori- 
zontal wires,  provides  for  proper  sighting  of  the  camera. 


The  A-l  Camera  is  the  smallest  and  lightest  type  of  camera  which 
had  extensive  use  in  the  war 
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Either  twelve  4x5  graflex  plates  or  Eastman  cut  film  may  be 
used  on  this  camera. 

The  B-l  model  is  very  similar  to  the  A-l.  The  chief  differ- 
ence in  construction  lies  in  the  mechanism  for  rapidly  changing 
the  exposed  film,  resetting  the  focal  plane  shutter,  and  the 
advantage  of  daylight  loading  with  cartridge  film. 

The  operation  of  this  model  is  very  simple  and  exceptionally 
rapid.    The  camera  is  sighted,  and  a  slight  pressure  upon  the 


duction  on  Government  orders,  it  is  probable  that  the  types 
described  will  soon  be  made  available  for  private  use. 


The  hand-operated  C-2  Mapping  Camera 


thumb  lever  release  opens  the  safety  shutter,  exposing  the  lens, 
and  makes  the  exposure.  One  short,  quick  turn  of  a  lever 
advances  the  film  and  resets  the  shutter.  This  operation  can 
be  repeated  until  12  exposures  have  been  made.  The  film  is 
then  rewound  on  the  original  spool,  removed  and  replaced. 
The  camera  weighs  ten  pounds. 

The  Model  C-2  camera  is  designed  for  photographic  map- 
ping, to  be  mounted  on  a  suitable  vibration  absorbing  device, 
over  an  aperture  in  the  floor  of  the  plane. 

Two  metal  magazines  having  phosphor  bronze  dark  slides 
are  provided.  These  magazines  have  a  capacity  for  24  plates 
in  metal  septums.  The  planes  in  the  upper  magazine  are  fed 
by  gravity  to  the  recording  plane.  The  exposure  is  made  by  a 
slight  pull  of  the  forefinger  upon  the  shutter  release  lever.-  A 
quick  quarter  turn  of  the  rotary  lever  feeds  the  exposed  plate 
into  the  lower  receiving  magazine,  closes  the  recording  aper- 
ture and  resets  the  focal  plane  shutter.  The  rotary  feed  lever 
is  then  returned  to  its  original  position,  bringing  the  operator's 
hand  directly  over  the  shutter  release  lever,  ready  for  the  next 
exposure.  The  same  type  of  lens  and  shutter  is  supplied  with 
this  camera  as  with  the  A-l,  except  that  its  focal  length  is 
inches.  The  total  weight  of  the  camera,  loaded  with  two 
magazines,  is  21  pounds. 

A  highly  perfected  automatic  mapping  camera,  known  as 
type  K-l,  is  best  suited  to  extensive  mapping  operations.  It 
is  entirely  automatic  in  its  action.  The  only  operation  re- 
quired is  starting  the  camera.  One  or  more  exposures,  within 
the  limitation  of  the  roll  of  film,  may  be  made  at  will  by 
means  of  a  lever  controlling  the  wind  motor  driving  mechan- 
ism. The  roll  film  used  is  9J4  inches  wide  and  75  feet  long, 
sufficient  for  100  exposures.  The  film  is  held  accurately  in 
the  recording  plane  by  constant  vacuum  suction  produced  by 
the  Venturi  tube,  which  forms  part  of  the  motor  mechanism, 
thereby  overcoming  all  vibration. 

The  wind  motor  operating  the  camera  is  mounted  outside 
the  fuselage,  and  is  connected  with  the  camera  by  means  of  a 
flexible  shaft  passed  through  the  side  of  the  plane.  Control 
for  regulating  the  time  between  exposures  in  correct  ratio  to 
the  speed  and  altitude  of  the  plane  is  conveniently  located  in- 
side the  plane.  After  each  exposure  a  safety  curtain  is  auto- 
matically drawn  across  the  recording  plane,  thus  protecting 
the  film  while  the  shutter  is  being  reset  and  unexposed  film 
advanced  into  position. 

The  shutter  permits  a  variation  in  exposures  from  1/90  to 
1/310  of  a  second.  The  lens  has  a  focal  length  of  20  inches 
and  an  aperture  f.6.  The  total  weight  of  the  camera  loaded, 
with  100  exposure  film  complete,  is  44  pounds. 

Although  the  Eastman  Company  has  not  released  these 
cameras  for  the  general  public,  because  they  are  still  on  pro- 


Circulation  and  Piling  in  the  Dry  Kiln 

A GOOD  dry  kiln  when  empty  may  be  a  poor  dry  kiln 
when  loaded  with  lumber,  simply  because  the  wrong 
method  of  piling  is  used.  Circulation  of  air  is  necessary 
to  distribute  the  heat  and  humidity  uniformly  to  all  parts 
of  the  kiln  and  to  all  parts  of  the  lumber  pile.  In  a  kiln  of 
good  design  the  circulation  is  carefully  provided  for,  but  ob- 
structions caused  by  improper  piling  may  defeat  the  designer's 
plan. 

There  are  few  more  effective  ways  of  baffling  circulation 
than  by  piling  into  the  kiln  a  quantity  of  lumber  across  the 
path  which  it  was  intended  the  air  should  follow.  If  this 
is  done,  the  circulation  becomes  sluggish  and  uneven,  permit- 
ting the  formation  of  cool  pockets  in  which  lumber  does  not 
dry  and  hot  pockets  in  which  lumber  is  ruined. 

Air  moves  differently  in  different  types  of  kilns,  therefore, 
the  proper  method  of  piling  the  lumber  will  vary  with  the 
kind  of  kiln  used.  To  run  lumber  into  the  dry  kiln  endwise, 
or  crosswise,  or  edgewise,  without  regard  to  whether  the 
stickers  are  to  be  perpendicular  or  paraUel  to  the  direction  of 
circulation  is  a  blind  effort  and  not  at  all  conducive  to  effi- 
ciency or  satisfaction. 

This  point  was  brought  very  forcibly  to'  the  attention  of 
the  Forest  Products  Laboratory  some  years  ago,  when  a  prob- 
lem in  the  operation  of  a  dry  kiln  of  new  construction  and 
good  design  was  presented  by  a  large  commercial  concern. 
Although  the  new  kiln  was  far  superior  to  the  old  one  when 
empty  of  lumber,  in  points  of  design  and  control  apparatus, 
it  dried  lumber  more  slowly  and  less  evenly  than  the  old  kiln. 

The  trouble  was  that  the  same  system  of  piling  was  used 
in  both  cases,  although  the  direction  of  circulation  had  been 
changed  in  the  new  kiln.  The  system  of  circulation  in  the  new 
kiln  was  much  preferable  to  that  in  the  old,  but  the  old  method 
of  piling,  which  was  intended  only  for  the  old  kiln,  threw  the 
balance  the  other  way. 

This  experience  led  to  careful  tests,  _the  results  of  which  have  very 
general  and  broad  application  in  commercial  practice.  In  a  kiln  having 
vertical-lateral  circulation,  such  as  is  usually  characteristic  of  condenser 
kilns  and  of  many  ventilated  compartment  kilns,  lumber  was  piled  both 
endwise  and  crosswise.  A  cnrtain  was  dropped  from  the  ceiling  between 
the  two  piles  in  such  a  way  that  each  pile  dried  according  to  the  same 
temperature  and  humidity.  Temperature  and  humidity  readings  were 
taken  daily,  at  different  parts  of  each  pile.  On  the  eighth  day,  for  ex- 
ample, the  readings  were  as  follows: 


Cross  piled  lumber 

Center  of  the  pile  110°  F. 

Underneath   168°  F. 

Above   146°  F. 


■    End  piled  lumber 

Center  of  the  pile  142°  F. 

Underneath   152°  F. 

Above   146°  F. 


The  difference  in  temperature  between  the  center  and  bottom  of  the 
first  pile  (cross  piled)  was  58  degrees,  while  in  the  .second  pile  (end 
piled)  the  difference  was  only  10  degrees. 

Naturally  such  differences  in  temperature  at  various  parts  of  the  piles 
had  a  decided  effect  on  the  rate  and  uniformity  of  drying.  The  end 
piled  stock  dried  in  10  days  from  a  moisture  content  of  30  per  cent  to 
a  maximum  moisture  content  of  6  per  cent.  The  stock  piled  crosswise 
took  13  days  to  dry  from  30  per  cent  down  to  12  per  cent. 

The  lesson  is  obvious.  Lumber  should  be  piled  to  suit  the  circulation 
in  the  kiln.  [Technical  Notes  of  the  Forest  Products  Laboratory, 
U.  S.  Forest  Service.] 


The  K-l  Automatic  Camera  merely  requires  setting,  the  mechanism 
does  the  rest 
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THE  SUNBEAM  AERO  ENGINE 


N  our  last  issue  we  illustrated  the  "Arab,"  "Cossack"  and 
"Manitou"  Sunbeam  aero  engines,  and  this  week  we  take 
pleasure  in  presenting  some  general  characteristics  of 
these  power  plants. 

"Arab"  I 

8  cylinders. 
90°  Vee. 

Three  valves  per  cylinder. 
120  mm.  bore. 
130  mm.  stroke. 

12,260  cubic  centimetres  volume. 

Articulating  connecting  rod  system. 

Normal  revolutions,  2,000  per  minute. 

Approximate  weight  per  horse-power,  2  5  lb. 

Maximum  horse-power  obtained  at  2,000  crankshaft  revolu- 
tions per  minute,  235. 

Average  petrol  consumption,  0  54  pint  per  horse-power  per 
hour. 

Claudel  Hobson  carburetor,  type  H.C.7,  set  in  centre  of  Vee 

formed  by  cylinder  blocks. 
Variable  ignition  by  two  8-cylinder  magnetos. 
Lubricant  consumption,  average  65  pints  per  hour  of  castor 

oil.    Normal  oil  pressure  to  main  engine  details  at  full 

power,  45  lb.  per  square  inch. 
This  engine  has  also  been  made  with  direct  drive  instead  of 
with  reduction  gear.    A  number  of  these  engines  have  been 
fitted  with  hand  starters. 

"Manitou" 

12  cylinders. 
60°  Vee. 

Reduction  gear  teeth  ratio,  28  to  44 
Four  valves  per  cylinder. 
110  mm.  bore. 

135  mm.  stroke  master  road  side. 
142  mm.  stroke  link  rod  side. 
15,794  cubic  centimetres  volume. 
Articulating  connecting  rod  system.  • 


314  brake  horse-power. 
Nominal  revolutions,  2,000  per  minute. 
Approximate  weight  per  horse-power,  2  5  lb. 
Average  petrol  consumption,  Q54  pints  per  horse-power  per 
hour. 

Claudel  Hobson  carburetor,  type  H.C.7,  set  in  centre  of  Vec 

formed  by  cylinder  blocks. 
Variable  ignition  by  two  12-cylinder  magnetos. 
Lubricant  consumption,  average  8  pints  per  hour  of  castor 
oil.    Normal  oil  pressure  to  main  engine  details  at  full 
power,  40  lb.  per  square  inch. 
This  engine  is  designed  to  take  an  electric  starting  motor, 
as  well  as  being  fitted  with  a  hand  starter. 

"Maori  IV" 

The  "Maori"  IV  Sunbeam-Coatalen  water-cooled  aircraft 
engine  has  been  specially  designed  for  airship  work.    It  has: 
12  cylinders. 
60°  Vee. 

Four  valves  per  cylinder. 
100  mm.  bore. 
135  mm.  stroke. 

12,720  cubic  centimetres  volume. 

Articulating  connecting  rod  system.  .  • 

275  brake  horse-power. 

Normal  revolutions  per  minute,  2,000. 

Approximate  weight,  3-3  per  horse-power. 

Average  petrol  consumption,  054  pint  per  horse-power  per 
hour. 

Claudel  Hobson  carburetors,  type  B.Z.38,  set  outside. 

Variable  ignition  by  two  12-cylinder  magnetos. 

Lubricant  consumption,  average  65  pints  per  hour  castor  oil. 

Normal  oil  pressure  to  main  engine  details  at  full  power, 

45  lb.  per  square  inch. 
Fitted  with  hand  starter  and  electric  motor. 

The  following  special  fittings  are  included : — Water-cooled 
exhaust  pipe,  automatic  governor  to  prevent  over-running,  fly- 
wheel in  place  of  reduction  gear,  and  extra  large  water  pump 
to  ensure  efficient  circulation. 


Book  Review 

A  TEXT-BOOK  OF  AERONAUTICS. 
By  Herman  Shaw,  B.Sc,  A.R.C.S., 
A.F.Ae.S. 

A  well-arranged  text-book  on  aero- 
nautics, which  sets  forth  in  clear  and  con- 
cise language  all  that  the  student  needs 
to  know  in  the  preliminary  stages  of  his 
work,  and  leads  him  in  an  interesting 
manner  into  more  advanced  studies,  giv- 
ing him  sufficient  details  to  master  the 
difficult  problems  which  present  them- 
selves in  practice.  A  thorough  study  of 
the  book  will  enable  the  student  to  ex- 
cel in  his  profession,  and  will  reduce  the 
hazards  to  a  minimum,  in  the  opinion  of 
professional  experts. 


The  author  has  in  this  volume  recast 
his  lectures  to  officers  of  the  English 
R.N.A.S.  and  R.A.F.,  given  during  the 
period  of  the  war,  with  additions  and 
many  illustrations  calculated  to  add  to  its 
value  as  a  text-book  of  aeronautics.  As 
an  instructor  of  that  English  air  force 
which  reached  the  highest  pitch  of  ex- 
cellence during  the  war,  the  author  has 
proved  the  value  and  efficiency  of  his 
methods. 

The  chapter  headings  given  below  will 
give  an  outline  of  the  scope  of  the  book. 
The  illustrations  are  clear  and  easy  of 
comprehension,  and  accompany  and  eluci- 
date the  text  throughout. 

Chapters  :  I,  Some  Mechanical  Consid- 


erations ;  II,  Air  Flow;  III,  Wing  Char- 
acteristics; IV,  Streamline  Flow;  V, 
Dynamics  of  the  Aeroplane ;  VI,  Equi- 
librium of  the  Aeroplane;  VII,  Stability; 
IX,  Construction;  X,  Aero  Engines;  XI, 
Air  Screws ;  XII,  The  Seaplane ;  XIII, 
Instruments  and  Their  Use ;  XIV,  Types 
of  Machines;  XV,  Design  of  an  Aero- 
plane ;  XVI,  Rigging,  Testing  and  Main- 
tenance of  an  Aeroplane;  XVII,  Balloons 
and  Airships ;  XVIII,  Aerial  Navigation ; 
XIX,  Meteorology;  XX,  Bomb-Dropping; 

XXI,  Wireless  Telegraphy  in  Aircraft ; 

XXII,  Aerial  Photography ;  Index. 
This  book  may  be  purchased  from  the 

Aeronautic  Library,  299  Madison  Avenue, 
New  York,  at  a  price  of  $3.75  post  paid. 
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THOMAS-MORSE  TYPE  S-5  SEAPLANE 


THE  Navy  Department  has  been  using  a  number  of  the 
S-5  Seaplanes  for  training  purposes  at  the  Navy  Air 
Station,  Miami,  Florida.  This  plane  is  really  an  S-4  C 
Scout  fitted  with  twin  floats.  It  is  the  only  kind  of  this  type 
used  by  the  Navy. 

The  power  plant  consists  of  a  100  H.P.  Monosoupape 
Gnome  engine. 


The  Thomas-Morse  S-5  Seaplane 


General  Dimensions 

Length  22'  9" 

Spread    26'  6" 

Height    9'  7" 

Weights 

(.pounds) 

Total  weight  loaded   1500 

Loading  per  sq.ft.  of  lifting  surface   6.25 

Weight  of  machine  loaded  per  h.p   14.3 

Power  Plant 

Type  of  engine  Gnome  (air  cooled  rotary)  100  H.P. 

Engine  R.P.M  1250 

Fuel  capacity   30  gallons 

Fuel  duration  at  full  power  3  hours 

Oil  capacity   6.5  gallons 

Oil  duration  at  full  power  3}4  hours 

Propeller  type   2  bladed 

Propeller  diameter   8'  0" 

Propeller  RP.M  1250 

Chassis 

Type  Twin  pontoons  and  tail  float 

Areas 

(square  feet) 

Area  lifting  surface  (including  ailerons)  240 

Ailerons  (two)    30 

Elevators   22 

Rudder    8.5 

Horizontal  stabilizer    16.8 

Vertical  stabilizer    3.5 

Performance 

High  speed   95  M.P.H. 

Low  speed   50  M.P.H. 

Climb  in  first  ten  minutes  5200' 


THE  THOMAS-MORSE  S-4  E  SINGLE  SEATER 


THE  S-4  E  is  a  modification  of  the  S-4  C  Type,  brought 
out  to  meet  the  requirements  of  those  desiring  a  faster 
machine  using  the  same  engine,  an  80  H.P.  Le  Rhone. 
Besides  reducing  the  wing  area,  the  weight  has  been  reduced 
by  approximately  two  hundred  pounds. 

Tapering  wings  have  been  fitted  with  both  main  wing  beams 
well  forward,  leaving  a  slightly  flexible  feather  edge.  Re- 
markable manoeuvering  qualities  are  inherent  with  this  design  ; 
the  slightest  effort  is  required  by  the  pilot  in  performing  all 
acrobatics. 

General  Dimensions 

Span   22'  6" 

Length   19' 4' 

Height   7' 

Weights 

Total  weight  loaded  1,150  lbs. 

Area  lifting  surface  (including  ailerons)  .  145  sq.  ft. 

Loading  per  sq.  ft.  of  lifting  surface  8  lbs. 

Required  horse  power  90 

Weight  of  machine  loaded  per  horse  power  12.8 

Power  Plant 

Type  of  engine  Le  Rhone  (air  cooled  rotary)  80  H.  P. 


Engine  R.  P.  M  1,250 

Fuel  capacity  20  gal. 

Fuel  duration  at  full  power  2l/2  hours 

Oil  capacity  4  gal. 

Oil  duration  at  full  power  3  hours 

Propeller  type  2  bladed 

Propeller  diameter  7' 6" 

Propeller  R.P.M  -.1,250 

Chassis 

Type   "vee" 

Wheels   2  (tread  5  ft.) 

Tires     26"  X  3" 

Areas  of  Control  Surfaces  (Square  Feet) 

Ailerons   16.4 

Elevators   16.8 

Rudder   7.3 

Horizontal  stabilizer  11.2 

Vertical  stabilizer   3.8 

Performance 

High  speed  112m.p.h. 

Low  speed   55  m.p.h. 

Climb  in  first  10  minutes  8,500  ft. 


The  Thomas-Morse  S-4  E 
Single  Seater  Advanced 
Training  Scout,  which 
makes  a  speed  of  112 
m.pji.  with  an  80  H.P. 
Le  Rhone  engine 
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Creator  of  Improved  Aircraft 


THERE  HAS  NEVER 
BEEN  A  MAN  HURT 
IN  A  LAWSON 
AIRPLANE 


QUICK  DELIVERIES  CAN  BE  MADE  ON 
ANY  OF  THE  FOLLOWING  NEW  TYPES 

LAWSON  TWO  ENGINE  20  PASSENGER  CARRIER 
LAWSON  THREE  ENGINE  32  PASSENGER  CARRIER 
LAWSON  TWO  ENGINE  MAIL  CAR— CARRIES  3000  Lb.  MAIL 
LAWSON  THREE  ENGINE  MAIL  CAR— CARRIES  4000  Lb.  MAIL 
LAWSON  STEEL  BATTLER— CARRIES  8  MACHINE  GUNS 

All  Lawson  aircraft,  whether  commercial,  military  or  sporting  types,  are 
planned,  designed  and  built  under  the  direction  of  Alfred  W.  Lawson,  the  well- 
known  aeronautical  expert,  who  has  had  1  2  years  of  all  round  practical  ex- 
perience in  aircraft  work. 

Lawson  Air  Line  Transportation  Company 

MILWAUKEE,  WIS. 
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BUILDER  OF  BIG  AIRCRAFT 

w&t*T  Was  First  to  Advocate  Them 

ALFRED  W.  LAWSON,  PRESIDENT  OF  THE  LAWSON  AIRLINE 
COMPANY,  PLANNED  BIG  SHIPS  OF  THE  AIR  MANY  YEARS  AGO 


NOW  that  the  large  aircraft  has  been  so  successfully  demon- 
strated it  is  interesting  to  note  that  Alfred  W.  Lawson, 
President  of  the  Lawson  Air  Line  Company,  was  one  of 
the  first  of  the  Aircraft  manufacturers  of  the  world  to 
advocate  their  construction  and  utility. 

As  far  back  as  1908,  Mr.  Lawson  as  editor  of  the  Magazine 
"Fly,"  which  he  established,  frequently  called  the  attention  of 
his  readers  to  the  Big  Passenger  carrying  ships  of  the  air  that 
would  eventually  come,  and  subsequently,  during  the  years  1910- 
1911  and  1912,  he,  as  editor  of  the  Magazine  "Aircraft,"  literally 
filled  its  pages  with  his  forecasts  of  big  ships  in  the  air. 

In  1911  Mr.  Lawson  as  General  Manager  of  the  Farman  Com- 
pany of  America,  endeavored  to  have  that  Company  build  big 
ships,  but  at  that  time  capital  could  not  be  induced  to  take  such 
an  advanced  step. 

In  1913  Alfred  W.  Lawson  entered  into  an  agreement  with 
Johann  Schuette  of  the  Schuette-Lanz  Airship  Company  of  Ger- 
many, to  establish  a  passenger  carrying  air  line  between  New 
York  and  Washington.  Arrangements  were  under  way  for  this 
project  when  Mr.  Schuette  notified  Mr.  Lawson  that  the  Kaiser 
had  forbidden  the  plans  of  the  Schuette-Lanz  Airship  going  out  of 
Germany. 

Mr.  Lawson  has  spent  all  of  his  time  during  the  last  twelve 
years  in  helping  to  build  up  the  Aircraft  industry  in  America  and 
he  has  thus  gained  practical  experience  from  every  angle. 

The  big  passenger  and  mail  carrying  ships  that  are  now  being 
built  under  Mr.  Lawson's  direction  in  Milwaukee,  Wisconsin,  are 
therefore  but  the  outcome  of  plans  he  had  thought  out  years  ago 
and  which  he  strived  to  interest  capital  to  build,  then,  without 
success. 

During  the  past  three  years  Mr.  Lawson  was  General  Manager 
of  the  Lawson  Aircraft  Corporation,  who  were  principally  occupied 
in  building  military  airplanes.  Many  new  and  original  types  of 
military  machines  were  designed  and  built  under  Mr.  Lawson's 
direction  during  the  war. 

The  M.T.  1  for  primary  training;  the  M.T.  2  for  advanced 
training,  the  M.T.  3  for  Reconnaissance  work  and  an  all  steel 
machine — the  Lawson  Battler — for  trench,  infantry  and  cavalry 
fighting  were  right  up  to  the  minute  in  their  performances.  (The 
Steel  Battler  was  not  finished  at  the  time  hostilities  ceased.) 

One  thing  in  particular  that  Mr.  Lawson  takes  great  pride  in, 
and  that  is  that  there  has  never  been  a  man  hurt  in  a  Lawson 
airplane.  He  is  a  stickler  for  safety  even  at  the  expense  of  per- 
formance. However,  he  has  up  to  date  invariably  gotten  the  per- 
formance as  well  as  the  extra  safety  put  into  his  machines. 


More  than  a  year  ago,  when  it  was  found  impossible  for  steam 
ships  to  transport  all  of  the  airplanes  across  the  Atlantic  that 
America  was  preparing  to  build,  Alfred  W.  Lawson  invented  the 
"Trans-Oceanic  Float  System,"  whereby  a  thousand  airplanes  a 
day  could  be  sent  streaming  across  the  ocean  under  their  own 
power. 

According  to  this  system  a  number  of  steamships  devoid  of  their 
superstructure  and  known  as  "Floats"  were  to  be  stationed  at 
intervals  of  fifty  miles  apart  across  the  Atlantic  to  act  as  guide 
posts  and  signal  and  landing  stations  for  all  types  of  airplanes, 
from  whence  fuel  and  aid  could  be  obtained  and  repairs  made 
when  necessary.  Land  airplanes  were  to  alight  upon  the  decks  of 
these  steamships  or  floats,  while  flying  boats  or  hydro-airplanes 
were  to  alight  upon  the  water  alongside  of  them. 

The  plans  of  this  system  were  given  to  both  the  United  States 
Navy  and  Army  officials  by  Mr.  Lawson  in  June,  1918,  and  shortly 
afterward  the  same  plans  were  given  to  the  British  Navy. 

Mr.  Lawson's  system  made  crossing  the  Atlantic  Ocean  by  air- 
plane a  very  simple  process,  a  practical  everyday  feat  that  could 
be  accomplished  by  any  number  of  ordinary  aviators  on  any  sort 
of  airplanes. 

The  transatlantic  flight  by  a  Navy  flying  boat  recently  was  made 
according  to  the  principles  of  Mr.  Lawson's  Floating  System. 

The  Navy  stationed  steamships  across  the  ocean  at  intervals  of 
fifty  miles  apart,  as  indicated  in  Mr.  Lawson's  plans,  to  act  as 
guide  posts,  signal  stations  and  for  fuel  and  repair  ships  in  case 
of  need. 

Events  proved  conclusively  that  without  these  floating  stations 
the  Navy  flight  could  not  have  been  made. 

The  failures  of  F.  P.  Raynham  and  Harry  G.  Hawker  in  their 
attempts  to  make  non-stop  flights  across  the  Atlantic  prove  the 
futility  or  at  least  the  uselessness  of  that  system  for  some  time 
to  come. 

Recently  published  photographs  show  that  the  British  Navy 
have  already  successfully  tried  out  and  adopted  steamship  floats 
for  land  airplanes  to  alight  upon  at  sea. 

Had  the  British  Navy  stretched  these  steamship  floats  across  the 
Atlantic  at  intervals  of  fifty  miles  as  the  United  States  Navy  did 
with  their  warships,  then  Harry  Hawker,  F.  P.  Raynham  or  any 
other  aviator  could  have  flown  across  the  ocean  with  ease  and 
certainty,  and  it  would  not  have  been  necessary  to  leave  their 
wheels  behind  or  break  down  from  overloading  with  fuel. 

The  British  Navy  would  then  have  proved  Mr.  Lawson's  system 
for  land  machines  as  the  United  States  Navy  proved  it  for  flying 
boats. 


THE  LAWSON  M.T  2,  ONE  OF  THE  DIFFERENT  TYPES  OF  MILITARY  AIRPLANES  DESIGNED  AND  BUILT  BY  THE 
LAWSON  AIRCRAFT  CORPORATION  DURING  THE  WAR 


AIDCDAFT 
TDADE  DEV1E 


Government  Orders  Loening  Monoplanes 

The  first  Government  peace  time  order 
for  aeroplanes  has  been  placed  by  the  U. 
S.  Navy  Department  with  the  Loening 
Aeronautical  Engineering  Corporation, 
New  York  City,  for  the  immediate  deliv- 
ery of  six  special  Loening  Monoplanes 
which  are  to  be  used  in  the  Navy  De- 
partment for  shipboard  observation  use. 

Recent  experiments  started  just  prior  to 
the  close  of  the  war,  and  continued  for 
several  months  thereafter,  have  disclosed 
the  remarkable  efficiency  with  which  fast 
high  powered  aeroplanes  can  be  used  by 
the  Navy  Department  for  observation  and 
spotting  of  gun  fire  of  the  battle-ships. 
The  Loening  Monoplane,  a  new  type  of 
two-seater  fighter,  which  was  designed  by 
Grover  C.  Loening,  formerly  chief  aero- 
nautical engineer  of  the  Army  Air  Service, 
was  accepted  by  the  Government  just  prior 
to  the  armistice,  and  after  official  tests 
was  found  to  be  the  fastest  and  best  per- 
forming two-seater  fighter  in  the  world. 
Several  records  for  speed  and  altitude 
have  been  broken  in  the  official  trials  by 
Major  R.  W.  Schroeder  of  the  Army  Air 
Service. 

The  machines  for  the  U.  S.  Navy  will 
be  so  equipped  as  to  permit  of  launching 
off  the  deck  of  a  ship,  as  it  has  been  found 
that  the  light  monoplane  type  of  machine 
can  be  accelerated  very  quickly  particu- 
larly when  equipped  with  a  motor  as  pow- 
erful as  the  300  Hispano  Suiza,  which  is 
being  used  on  this  type  of  craft. 


Curtiss  Company  Buys  2,176  Planes 
and  4,608  Motors 

A  deal  by  which  the  Curtiss  Aeroplane 
and  Motor  Corporation  repurchases  from 
the  Government  2,176  aeroplanes  and 
4,608  motors  made  by  it  during  the  war 
was  announced  on  May  25  by  W.  W. 
Mountain,  vice-president  and  general 
manager  of  the  company. 

This  deal  had  been  reported  at  various 
times  as  about  to  be  consummated,  but 
had  always  fallen  through  each  time  be- 
fore. The  contract  was  signed  for  the 
War  Department  by  Major-Gen.  Charles 
T.  Menoher,  head  of  the  air  service,  and 
by  G.  M.  Keyes,  a  vice-president  of  the 
Curtiss  concern. 

The  price  was  not  announced  by  Mr. 
Mountain,  but  it  is  known  that  in  previous 
negotiations  the  Curtiss  company  refused 
to  buy  the  planes  and  motors  for  $2,720,- 
000  unless  the  Government  agreed  not  to 
dispose  of  other  Curtiss  planes  or  motors 
to  private  purchasers  for  two  years.  It 
is  probable,  however,  that  the  price  paid 
is  about  10  per  cent,  of  the  original  figure. 

Included  in  the  deal  are  1,100  standard 
aeroplanes  which  the  Curtiss  people  did 
not  build,  but  which  they  are  buying  in 
order  to  get  back  the  Curtiss  motors  with 
which  they  are  equipped. 


J.  A.  Callahan  Sped  Up  Curtiss  Produc- 
tion 400  Per  Cent. 

Speeding  up  an  aeroplane  production 
programme  from  an  output  of  a  little 
more  than  a  hundred  to  more  than  four 


Mr.  J.  A.  Callahan,  manager  of  motor  produc- 
tion   at   the    Churchill    plant    of   the  Curtiss 
Company 

hundred  a  month  in  a  year's  time  is  the 
record  that  J.  A.  Callahan,  factory  man- 
ager of  the  Curtiss  Aeroplane  and  Motor 
Corporation,  and  his  organization  at  Buf- 
falo made  during  the  war  period. 

During  the  month  of  July,  1917,  the 
Curtiss  plants,  comprising  the  Churchill 
Street  group,  produced  139  aeroplanes  for 
the  government. 

The  output,  however,  was  insufficient 
and  almost  daily  came  requests  from  the 
government  to  "speed  up." 

On  the  31st  of  July,  1918,  Mr.  Callahan 
had  increased  the  production  of  the  plants 
under  his  jurisdiction  to  such  an  extent 
that  the  400th  plane  was  crated  and 
shipped. 

Mr.  Callahan  was  born  in  Lockport, 
N.  Y.,  in  1884.  After  completing  his 
high  school  education  he  went  to  Buffalo, 
to  work  with  the  Thomas  Motor  Com- 
pany, where  he  advanced  to  manager  of 
stores.  Following  this  he  was  connected 
with  the  T.  A.  Gillespie  Contracting  Com- 
pany, Russell  Motor  Car  Company  and 
Goodrich  Tire  and  Rubber  Company. 

In  1915,  he  was  made  assistant  super- 
intendent of  the  Churchill  street  plant  of 
the  Curtiss  company.  In  a  short  time,  he 
was  made  assistant  to  K.  B.  MacDonald, 
then  vice-president  and  general  manager 
of  the  company.  He  then  took  charge  of 
the  despatching  for  all  operations  and  of 
the  keeping  of  factory  records  and  finally 
became  manager  of  the  Churchill  Street 
group. 

Between  January  1,  1917,  and  January 
1,    1918,    the    factories    comprising  this 
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group  made  and  shipped  1,441  aeroplanes. 
From  January  1  to  August  1,  1918,  this 
same  group  shipped  a  tqjal  of  2,365  ma- 
chines of  the  preliminary  and  advanced 
training  types  and  specbial  models. 

After  the  armistice  was  signed,  the  di- 
rectors of  the  company  decided  to  con- 
centrate all  efforts  in  combining  all  of  the 
Churchill  Street  group — the  Bradley,  Ni- 
agara, South  Elmwood  and  Churchill  fac- 
tories— into  one  and  the  Churchill  plant 
was  selected. 

Mr.  Callahan  is  now  in  charge  of  the 
motor  division  at  the  Churchill  plant,  in 
addition  to  the  aeroplane  division,  and 
the  plant  is  now  producing  the  famous 
K-6  and  K-12  motors  in  quantity  and  also 
the  new  three-passenger  Curtiss  Oriole. 


Wright-Martin  to  Get  Order  for  Hispano 
Motors 

New  York,  May  15. — It  is  reported, 
according  to  Automotive  Industries,  that 
the  Government  shortly  may  place  or- 
ders with  the  Wright-Martin  Co.  for  a 
quantity  of  Hipsano-Suiza  engines.  It  is 
stated  that  the  order  may  amount  to 
$5,000,000.  .   

Aircraft  Claims  Being  Gradually  Settled 

Washington,  D.  C. — Slow  progress  is 
being  made  in  the  settlement  of  claims 
against  the  War  Department.  All  of  the 
big  aircraft  claims  are  still  out  and  may 
not  be  filed  for  some  time.  Approximate- 
ly 40  per  cent  of  the  total  of  aircraft 
claims  in  this  district  have  been  ap- 
proved at  Washington.  Thirty  per  cent 
are  now  before  the  board  and  30  per  cent 
remain  to  be  filed.  Officials  of  both 
boards,  however,  predict  that  settlement 
matters  will  move  rapidly  from  now  on. 
Many  points  which  have  been  holding 
back  claims  have  been  cleared  up  at 
Washington  and  new  regulations  are 
greatly  simplifying  the  work  of  the  board. 


National   Wire   Wheel  Works  Moves  to 
New  Hagerstown  Plant 

Hagerstown,  Md. — The  National  Wire 
Wheel  Works,  Inc.,  has  moved  its  main 
office  to  Hagerstown,  Md.,  where  the 
principal  plant  of  the  company  is  located. 
The  offices  heretofore  had  been  located  at 
Geneva,  N.  Y. 


Champion  Spark  Plug  Company  Assumes 
Federal  Tax 

Toledo,  O. — The  Champion  Spark  Plug 
Company  was  one  of  the  first  manufac- 
turers of  automotive  equipment  to  go  on 
record  as  to  how  they  would  handle  the 
new  revenue  tax  of  5%  levied  on  all  auto- 
mobile accessories  under  the  Federal  Ex- 
cise Tax  Bill. 

On  February  27,  two  days  after  the  bill 
became  effective,  the  Toledo  concern  sent 
a  wire  to  its  jobbers  throughout  the 
United  States  advising  that  the  Champion 
Company  would  pay  the  5%  tax  and  that 
there  would  be  no  change  in  the  price  to 
dealers.  The  tax  is  therefore  not  passed 
on  to  the  consumer. 


Hon.  Albert  S.  Burleson,  Postmaster  General 
Hon.  Otto  Praeger,  Second  Assistant  Postmaster  General 
J.  B.  Corridon,  Superintendent,  Division  of  Aerial  Mail  Service 
Louis  T.  Bussler,  Chief  of  Maintenance  and  Equipment 


J.  Clark  Edgerton,  Chief  of  Flying  Operations 
George  L.  Conner,  Chief  Clerk,  Division  of  Aerial  Mail  S 
Eugene  J.  Scanlon,  Chief  of  Supplies 
Charles  N.  Kight,  Special  Representative 


Dana  C.  DeHart 
Edward  V.  Gardner 
Ira  O.  Biffle 
Leon  D.  Smith 
Gilbert  G.  Budwig 
Trent  C.  Fry 


Charles  I.  Stanton,  Superintendent,  Eastern  Division 
John  A.  Jordan,  Superintendent,  Western  Division 
Harry  W.  Powers,  Manager,  Belmont  Park 

Lowell  S.  Harding,  Manager,  Bustleton 
Eugene  W.  Majors,  Manager,  College  Park 
W.  J.  McCandlass,  Manager,  Cleveland 
Ralph  D.  Barr,  Manager.  Bryan 
0.  J.  Sproul,  Manager,  Chicago 


PILOTS 

E.  Hamilton  Lee 
Lester  F.  Bishop 
Carroll  C.  Eversole 
John  M.  Miller 
Charles  E.  Bradley 
Max  Miller 
Frank  McCusker 


at  Fort  Snelling  Field,  Minneapolis,  Minn., 
flying  a  Curtiss  "pusher,"  and  later  gradu- 
ated from  the  Partridge  Tractor  School 
at  Cicero  Field,  Chicago. 

When  the  United  States  took  up  arms 
against  Germany,  Lee  offered  his  services 
to  the  Government  and  was  made  flying 
instructor  at  Ashburn  Field,  Chicago,  at 
the  time  the  Fourth  Aero  Squadron  was 
receiving  its  training  there. 

September  13,  1917  he  was  transferred 
to  Selfridge  Field,  Mt.  Clemens,  Mich.,  as 
an  instructor  in  stunt  flying.  On  December 
IS,  1917,  Lee  made  the  last  official  flight 
of  the  year  at  this  field,  this  being  the 
closing  day.  The  weather  registered  18 
degrees  below  zero,  and  the  snow  was 
4  feet  deep.  A  runway  was  cleared  for 
the  landing.  The  duration  of  the  flight 
was  11  minutes. 

December  23,  1917,  Lee  arrived  at  El- 
lington Field,  Houston,  Texas,  and  was  an 
instructor  of  dual  training.    February  21, 
1918,  Ellington  Field  started  a  stage  of 
jiuiu  i  r-.t,  -  .    acrobatic  flying.    Lee  was  chosen  as  the 

a      •  i  -h/r   -i  t-»-i      t-    tt       -ii       t  1        Air  Mail  Pilot  G.  G.  Budwig,  formerly  advanced      r     .     ■     .       ,  •         »     ,  , 

Aerial  Mail  Pilot  L.  Hamilton  Lee  took  acrobatic  instructor  in  the  Air  Service,  is  nrst  instructor  assigned  to  the  stage, 
his  first  lesson  in  the  handling  of  aircraft  now  testing  De  Haviland  Mail  Planes'  (Continued  on  page  591) 
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Aeroplane  No. 

Gasoline 

Grease  and 

Oil 

Office  Force 

Motorcycles, 
Trucks 

Rent.  Light,  Fuel, 
Power,  Telephone 
and  Water 

Miscellaneous 

73 

a. 

Mechanics  and 
Helpers 

c  5 

a  u 
£.< 

Interest  on 
Investment 

Departmental 

Overhead 

Charge 

TOTAL 

SERVICE  AND  UNIT  COST 

Gallons  of 
Gasoline 

Total  Time 
Run 

Total  Miles 
Run 

Miles  Run 
per  Gallon 
of  Gasoline 

Cost  per 
Hour 

Cost  per 
Mile 

2 

3 

4 

7 

8 
10 
11 
12 
14 
15 
17 
30 
38 
39 
43 

24224 
39364 
39365 

$38.05 
15.79 
87.84 
54.59 

$7.97 
1.19 
43.49 
28.89 

$45.98 
45.98 
45.98 
45.98 

$46.54 
46.54 
46.54 
46.54 
46.53 
46.54 
46.54 
46.54 
46.53 
46.54 
46.54 
46.53 
46.54 
46.53 
46.54 
46.53 
46.53 
46.53 

$20.49 
20.49 
20.49 
20.49 
20.48 
20.49 
20.48 
20.48 
20.48 
20.48 
20.48 
20.48 
20.48 
20.48 
20.48 
20.48 
20.48 
20.48 

$340.03 
165.03 
164.02 
190.02 

78.02 
246.02 
245.02 
140.02 

78.02 
196.02 
342.02 

78.02 
153.13 

78.02 
140.02 

78.02 
386.02 
180.02 

$68.09 
27.14 

106.44 
66.14 

$86.41 
83.75 
141.35 
161.30 

$83.29 
54.33 
51.53 
51.94 

$67.50 
67.50 
67.50 
67:50 
67.50 
46.24 
46.24 
46.24 
46.24 
46.24 
46.24 
72.89 
72.89 
72.89 
72.89 
50.00 
72.89 
72.89 

$59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 
59.50 

$863.85 
587.24 
834.68 
792.89 
272.03 

1.317.42 

1.251.79 
763.06 
509.80 
886.12 

1  183.92 
277.42 
768. 16 
448.66 
824. 12 
286.88 

1.225. 16 
423.24 

125 
51 
291 
180 

hr.  min. 
8  43 
3  28 
13  38 
8  28 

654 
263 
957 
706 

5.23 
5.16 
3.29 
3.92 

$99.00 
169.20 
61.20 
93.60 

$1.32 
2.23 
.87 
1.12 

157.17 
158.06 
33.96 

45.65 
69.29 
8.92 

45.98 
45.98 
45.98 
11.90 
45.98 
21.50 

235.79 
308.33 
75.11 

302.96 
189.21 
183.27 
22.13 
146.22 
155.73 

111.08 
63.14 

103.04 

225.00 
92.59 

452.73 

516 
1.198 
112 

30  13 
39  31 
9  37 

I  890 
2,813 
541 

3.66 
2.35 
4.83 

43.80 
31.80 
79.20 

.70 
.45 
1.41 

85.15 
16.70 

22.76 
.28 

124.64 
22.20 

280 
54 

15  58 
2  50 

1.218 

208 

4.35 
3.85 

54.60 
417.60 

.73 
5.69 

80.36 
24.41 
59.09 
12.00 
89.79 
8.99 

8.26 

34.08 
24.48 
45.98 
11.90 
34.08 
9.60 

105.92 

134.35 
122.35 
258.28 

52.65 

261 
80 

194 
40 

291 
29 

13  34 

1.110 

4.25 

56.40 

.69 

8.93 
.54 
6.13 

64.32 
7.91 

44.31 
2.32 

48.09 

8  14 

1  .. 
5  40 
..  17 

654 
90 

373 
20 

3.37 
2.25 
1.28 
.69 

100.20 
286.80 
216.00 
1.494.00 

1.26 
3.19 
3.28 
21.16 

243. 10 
10.40 

222.33 
12.51 

Total.... 

$921.95 

$252.30 

$561.36 

$837.65 

$368.69 

$3,277.49 

$1,258.66 

$2,240.81 

$1,624.25 

$1,102.28 

$1,071  00 

$13,516.44 

3.702 

161  11 

1 1,497 

3.11 

$84.00 

$1.18 

Cost  per  mile,  overhead.  $.34:  cost  per  mile,  flying.  $.22;  cost  per  mile,  maintenance.  $.62. 

Nole — Complete  rebuilding  of  one  plane  is  included  in  repairs  and  accessories.  OTTO  PRAEGER.  Second  Assistant  Postmaster  General. 


P.  O.  Dept.  Preparing  New  Newark 
Landing  Field 

Washington,  May  16. — It  is  stated  at 
the  Post  Office  Department  that  the  gov- 
ernment had  decided  to  go  ahead  with 
the  preparation  of  an  aviation  field  on  the 
Heller  property,  in  Newark. 

A  contract  has  been  let  for  the  pre- 
paring of  a  sufficient  space  in  the  Heller 
tract  to  permit  the  landing  and  starting  of 
the  aerial  postal  planes. 


Swiss  Aerial  Mail  Service  Planned 

An  aerial  postal  service  is  to  be  organ- 
ized this  summer  between  St.  Gall  and 
Geneva,  passing  by  Zurich,  Berne  and 
Lausanne.  A  tax  of  50  c.  per  letter  will 
be  imposed.  The  service  wil  only  be  tem- 
porary, experience  having  shown  that 
good  results  are  obtained  even  when  the 
distance  is  over  600  kms. 


Air  Mail  Pilot  E.  H.  Lee  Trained  Many 
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A.  E.  F.  Trained  2,525  Pilots  and 
Observers 

Washington,  D.  C— According  to  a 
statement  recently  issued  by  the  statistics 
branch  of  the  General  Staff,  to  the  date 
of  the  armistice  2,525  pilots  and  observers 
\vere«graduate  from  the  A.  E.  F.  advanced 
training  schools,  77  per  cent  of  whom  were 
sent  to  the  Zone  of  Advance. 

The  numbers  shown  in  the  following 
table  are  cumulative  and  cover  the  period 
from  the  beginning  of  the  war  to  Novem- 
ber 13,  1918: 

Enrolled  in  training  courses.  . . .  5,429 

Graduated    2,525 

Sent  to  Zone  of  Advance   1,940 

Losses  in  Zone  of  Advance....  570 
Losses  in  training   450 

Arcadia   Balloon  School  Named 
Ross  Field 

Washington,  D.  C. — The  Army  Balloon 
School  at  Arcadia,  California,  has  been 
officially  designated  as  "Ross  Field"  in 
honor  of  Lieutenant  Cleo  J.  Ross,  Air 
Service,  killed  in  France  near  Brabrant, 
September  26,  1918. 

Air  Service   Troops   Rapidly  Returning 

Washington,  D.  C. — On  May  8  there 
were  19,747  Air  Service  Troops  on  duty 
in  the  United  States,  and  28,718  overseas. 
The  net  decrease  of  personnel  of  air  serv- 
ice from  November  11  to  May  8  is  75  per 
cent. 

The  Kelly  Field  Altitude  Record 

Lieutenant  Fields,  Jr.,  has  added  500 
feet  to  the  altitude  record  made  by  Lieu- 
tenant Sweeley,  who  with  Lieutenant 
Boggs  as  official  observer  soared  to  a 
height  of  20,100  feet.  The  record  will  be 
submitted  to  the  Aero  Club  of  America 
for  homologation  under  the  rules  of  the 
International  Aeronautic  Federation. 

War  Department  Instruction  Manuals 
Available 

Washington,  D.  C. — The  War  Depart- 
ment News  Bureau  has  a  set  of  instruc- 
tion manuals  issued  by  the  Committee  on 
Education  and  Special  Training,  available 
for  examination,  covering  the  following 
subjects:    Auto  mechanics  and  drivers, 


sheet  metal  workers,  carpenters,  telephone 
electricians,  surveyors,  machinists  and 
farriers.   

Major  Mannack  Britain's  Champion  Air 
Fighter 

The  Air  Ministry  has  decided  that  so 
far  as  can  be  ascertained  the  champion 
British  airman  of  the  war  was  the  late 
Major  Edward  Mannock.  Lieutenant 
Colonel  William  A.  Bishop,  the  Canadian 
aviator,  who  won  the  Victoria  Cross, 
comes  next.  Major  Mannock  brought 
down  73  enemy  machines,  and  Lieutenant 
Colonel  Bishop,  72. 

Of  all  the  Allies,  Lieutenant  Rene 
Fonck,  the  French  ace,  holds  the  record, 
with  78. 

Major  Mannock  was  born  in  India  of 
British  parents,  thirty  years  ago,  and  was 
considered  the  greatest  aerial  tactician  the 
Royal  Air  Force  produced.  Among  his 
awards  was  the  War  Medal  of  the  Aerial 
Club  of  America. 


All  Emergency  Men  to  Be  Discharged 
by  Air  Service 

Washington,  D.  C. — The  War  Depart- 
ment authorizes  publication  of  the  fol- 
lowing information: 

The  Director  of  the  Air  Service  is  be- 
ing directed  to  discharge  from  the  serv- 
ice, with  the  least  practicable  delay,  all 
emergency  men  now  being  held  in  the 
service  at  camps  and  stations  in  the 
United  States  for  purposes  of  training 
except  those  in  the  29th  Balloon  Com- 
pany at  Ft.  Monroe,  Virginia.  The  dis- 
charge of  emergency  men  from  the  lat- 
ter organization  will  not  be  effected  for 
the  present  except  those  eligible  under 
the  provisions  of  Circular  77,  WD,  1918. 


Ruling  on  Promotions  Made 

Washington,  D.  C. — Circular  No.  79, 
W.D.  1919,  covering  promotions  for  the 
period  of  the  emergency  within  the 
United  States  and  its  possessions,  has 
been  revoked.  Hereafter  promotions  will 
be  made  to  give  ranks  appropriate  to  the 
command  in  case  of  line  officers  or  to 
actual  employment  in  the  case  of  staff 
officers. 

No  officer  is  to  be  recommended  for 
promotion  unless  the  duty  upon  which  he 


is  engaged  is  commensurate  with  the  ad- 
vanced grade  recommended  and  unless 
there  is  no  officer  of  appropriate  rank  rea- 
sonably available  for  assignment  to  the 
duty  in  question.  In  addition  to  such 
vacancies  as  may  be  computed  by  the 
Chief  of  the  Personnel  Branch,  of  the 
General  Staff,  a  vacancy  may  be  consid- 
ered to  exist  in  any  grade  where  the 
interests  of  the  United  States  make  such 
promotion  necessary.  No  promotions  will 
be  made  without  personal  approval  of 
the  Secretary  of  War. 


Overseas  Chevrons  Computed  from 
Embarkation 

The  Secretary  of  War  has  issued  di- 
rection that  the  computation  of  time  for 
overseas  war  service  chevrons  shall  in- 
clude all  time  from  the  date  of  departure 
from  the  Port  of  Embarkation,  U.  S.  A., 
to  date  of  arrival  at  Port  of  Debarka- 
tion, U.  S.  A.,  both  dates  inclusive. 


Aero   Squadrons   Designated  for 
Philippine  Service 

Washington,  D.  C. — The  following  ob- 
servation squadrons  are  being  organized 
with  a  view  to  their  later  transfer  to 
the  Philippine  Islands :  2nd  Aero 
Squadron,  Rockwell  Field,  San  Diego, 
Calif.;  3rd,  4th  and  5th  Aero  Squadrons 
at  Hazelhurst  Field,  Mineola,  L.  I.,  N.  Y. 

All  enlisted  men  assigned  to  these 
organizations  will  have  at  least  two  years 
to  serve  in  their  present  enlistment  period 
and  no  man  enlsted  or  drafted  for  the 
emergency  will  be  retained  in  the  service 
to  assist  in  organization  of  these  units 
or  on  account  of  their  organization. 
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Army  Seeks  Aerial  Photographers 

Washington,  D.  C. — A  campaign  for. 
the  recruiting  of  aerial  photographers  has 
been  begun  by  the  War  Department. 
Many  inducements  are  offered  to  recruits 
and  the  chances  of  advancement  in  the 
service  are  excellent,  and  flying  pay  is 
offered  to  those  whose  duties  require  fre- 
quent and  regular  flights.  After  one  year 
of  service,  unmarried  soldiers  under 
thirty  years  of  age  are  eligible  to  the 
grade  of  Provisional  Second  Lieutenant. 
Enlistments  are  for  one  or  three  years. 
Information  can  be  obtained  from  any 
recruiting  office,  or  from  the  Office  of 
the  Director  of  Air  Service,  U.  S.  A., 
Photographic  Branch,  Washington,  D.  C. 

Colonel  Culver  Receives  D.  S.  M. 

The  Distinguished  Service  Medal  has 
been  awarded  to  the  following  officers : 

Colonel  C.  C.  Culver,  U.  S.  Army,  for 
exceptionally  meritorious  and  conspicuous 
service.  To  Colonel  Culver's  untiring  en- 
ergy, close  application  and  perseverence 
is  due  the  credit  for  having  completed  the 
coordination  of  the  chain  of  events  lead- 
ing from  the  earliest  conception  of  the 
Radio  Telephone  to  the  successful  accom- 
plishment of  Voice-Commanded  Flying 
carried  through  to  full  frutiion. 

Mr.  Nugent  H.  Slaughter,  formerly 
Lieutenant  Colonel,  U.  S.  Army,  for  ex- 
ceptionally meritorious  and  conspicuous 
service  in  the  very  successful  development 
of  the  radio  equipment  of  the  United 
States  Army. 
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Mr.  Brice  P.  Disque,  formerly  Briga- 
dier General,  U.  S.  Army,  for  exception- 
ally meritorious  and  distinguished  services 
rendered  in  connection  with  the  organi- 
zation and  administration  of  the  Spruce 
Production  activities  of  the  Bureau  of 
Aircraft  Production,  while  serving  as  of- 
ficer in  charge  of  the  Spruce  Production 
Division  and  President  of  the  United 
States  Spruce  Production  Corporation. 


Second  Lieut.  Isaa-;  B.  Van  Devanter,  Air 
Service  (Aeronautics),  promoted  to  first  lieuten- 
ant, Air  Service  (Aeronautics). 


Field  Officers  Who  Change  Station 

The  following  named  field  officers  have  been 
ordered  to  change  station  as  follows  since  May 
5,  1919: 

Colonel  Henry  H.  Arnold,  J.M.A.,  A.S.A., 
ordered  from  Rockwell  Field,  San  Diego,  Calif., 
to  San  Francisco,  Calif.,  for  duty  as  Department 
Air  Service  Officer. 

Colonel  Joseph  C.  Morrow,  M.A.,  A.S.A.,  or- 
dered from  Washington,  D.  C,  to  Chicago,  111., 
for  duty  as  Department  Air  Service  Officer. 

Colonel  James  E.  Fechet,  J.M.A.,  A.S.A.,  or- 
dered from  Kelly  Field,  San  Antonio,  Texas,  to 
Fort  Sam  Houston,  San  Antonio,  Texas,  for 
duty  as  Department  Air  Service  Officer. 

Colonel  Gerald  C-  Brant,  A.S.A.,  ordered  from 
Ellington  Field,  Houston,  Texas,  to  New  York 
City,  N.  Y.,  for  duty  as  Department  Air  Service 
Officer. 

Lieutenant-Colonel  Leonard  H.  Drennan, 
J.M.A.,  A.S.A.,  ordered  from  Chicago,  111.,  to 
Boston,  Mass.,  for  duty  as  Department  Air 
Service  Officer. 


Capt.  Lee  W.  Felt,  Air  Service  (Aeronautics), 
now  at  Post  Field,  Fort  Sil- ,  Okla.,  will  proceed 
to  Washington,  D.  C,  on  temporary  duty  not  to 
exceed  five  days;  thence  to  San  Francisco,  Cal., 
and  report  in  person  to  the  general  superin- 
tendent Army  Transport  Service,  Fort  Mason, 
for  transportation  to  Honolulu,  Territory  of  Ha- 
waii, on  transport  leaving  San  Francisco  about 
June  5,  1919,  reporting  upon  arrival  to  the  com- 
manding general  Hawaiian  department  for  duty. 

First  Lieut.  Alfred  W.  Marriner,  Air  Service 
(Production),  will  proceed  to  Washington,  D.  C, 
for  temporary  duty;  thence  to  San  Francisco, 
Cal.,  and.  report  to  the  general  superintendent 
Army  Transport  Service,  Fort  Mason,  San  Fran- 
cisco, Cal.,  for  transportation  to  Honolulu,  Ha- 
waii, reporting  upon  arrival  to  the  commanding 
general  Hawaiian  Department. 

First  Lieut.  Frank  B.  Tidwell  is  announced  as 
on  duty  requiring  him  to  participate  regularly 
and  frequently  in  aerial  flights  from  November 
5,  1917. 

First  Lieut.  George  D.  Litherland  will  proceed 
to  San  Francisco,  Cal.,  and  report  to  the  general 
superintendent  Army  Transport  Service,  Fort 
Mason,  for  transportation  to  the  Philippine  Is- 
lands, reporting  upon  arrival  to  the  commanding 
general  Philippine  Department. 


Special  Orders  Nos.  114  to  119,  Inclusive 

The  appointments  on  April  7,  1919,  of  the  fol- 
lowing Air  Service  officers,  for  the  period  of  the 
existing  emergency,  are  confirmed.  .  To  be  ma- 
jor, Air  Service:   Capt.  John  W.  Swann. 

To  be  captains,  Air  Service :  First  Lieuts. : 
Fenton  J.  Baker,  Arthur  Mason  DuBois,  Edwin 
H.  Fort,  Ballard  W.  George,  Edward  Glik,  Isaac 
Morley  Griswold,  Cecil  Hewitt,  Thomas  H.  Hiltz, 
Bruce  C.  Hopper,  Frank  H.  Johnson,  Thomas  D. 
Jordan,  Morse  B.  Kent,  Geoffrey  C.  Maxwell, 
Howard  J.  Meyer,  Lewis  Joseph  Newman,  Wal- 
ter Jay  Reed,  James  Wade  Rockwell,  Raymond 
C.  Sanborn,  Stanley  P.  Smith,  Patrick  H.  Whit- 
tington,  Samuel  J.  A.  Wifvat,  William  A.  Wil- 
liams, Edgar  Youngdahl. 


To  be  first  lieutenants,  Air  Service:  Second 
Lieuts.  Carl  R.  Bass,  Frederick  W.  Borchers, 
Fred  W.  Clark,  Murry  H.  Eckman,  Henry  TJ. 
Farnsworth,  Charles  S.  Gilbert,  Robert  Corbould 
Green,  James  F.  Haldeman,  Frank  Duncan  Kel- 
ley,  Samuel  Roger  Klubock,  Charles  Howard  La 
France,  Joseph  A.  Lowery,  John  F.  Malone, 
Stanley  Nowlen,  Frank  Herbert  Prem,  Merwyn 
Colvin  Randall,  William  N.  Reagan,  William  H. 
Reese,  Henry  D.  Roberts,  John  Howard  Robin- 
son, Richard  H.  Scott,  Jr.,  Robert  Steinberger, 
Clarke  S.  Sutherland,  George  Lear  Tomlinson, 
Paschal  Williams,  Roy  D.  Witmer. 


The  appointments  on  April  9,  1919,  of  the  fol- 
lowing-named officers,  Air  Service,  for  the  period 
of  the  existing  emergency,  are  confirmed :  To 
be  captains,  Air  Service:  First  Lieuts.  Russell  V. 
McMurphy,  John  Robert  Harman,  James  W. 
Stokes. 


The  following-named  officers,  now  at  Akron, 
Ohio,  will  proceed  to  Langley  Field,  Hampton, 
Va. :  Capt.  Raymond  C.  Pierce,  Capt.  Elden  P. 
Phillips. 

Second  Lieut.  Allen  B.  Humason  will  proceed 
to  Carlstrom  Field,  Arcadia,  Fla. 


Second  Lieut.  Charles  F.  Curry,  Jr.,  will  pro- 
ceed to  Washington,  D.  C.,  and  report  to  the 
Director  of  Air  Service. 


First  Lieut.  Frederick  W.  Evans  will  proceed 
to  Army  Balloon  School,  Lee  Hall,  Va. 


Second  Lieut.  John  L.  Day  is  detailed  for 
duty  with  the  Medical  Department,  and  will 
proceed  to  Chicago,  111.,  U.  S.  A.  General  Hos- 
pital 32. 

First  Lieut.  Walter  J.  Enright  to  Washington, 
D.  C.,  and  report  to  the  Director  of  Air  Service. 


Second  Lieut.  Laland  M.  Baum  report  to 
Army  Balloon   School,  Lee  Hall,  Va. 


The  appointments  of  the  following-named  Air 
Service  officers,  for  the  period  of  the  existing 
emergency,  are  confirmed:  To  be  major.  Air  Ser- 
vice: Capt.  Henry  John  Whitehouse.  To  be  cap- 
tain, Air  Service:  First  Lieut.  Bertram  Win- 
throp. 


To  be  major,  Air  Service:  Capt.  Alvin  C.  Reis. 

To  be  captains:  First  Lieuts.  Dogan  Hum- 
phries Arthur,  William  Henry  Carthy,  Harvey 
Weir  Cook,  Russell  Stewart  Dean,  Howard  T. 
Douglas,  Clifford  E.  Gregory,  Edward  Grotecloss, 
Jr.,  Horace  Moss  Guilbert,  Edmund  A.  Hastings, 
Phil  A.  Henderson,  Charles  C.  Hicks,  Samuel 
Kaye,  Jr.,  George  Churchill  Kenney,  John  H. 
Lambert,  Richard  C.  M.  Page,  Robert  C.  Para- 
dise, Roy  S.  Ripley,  William  C.  Thomas. 


To  be  first  lieutenants,  Air  Service:  Second 
Lieuts.  Emil  L.  Balfay,  Joseph  Francis  Becker, 
Edward  Crews  Black,  George  Raymond  Cullman, 
Roy  TJ.  Dabbs,  James  L.  Davitt,  Edward  Keenan 
Delana,  Oswald  A.  Eckhardt,  Sidney  Bradford 
Grant,  Charles  P.  Harrington,  John  W.  Jordan, 
Otto  D.  Trunk,  Robert  Wilson  Watt,  Clement  Ed- 
win Kennedy,  William  Henry  Leininger,  Paul 
Jones  Mathis,  John  Michael  McDonnell,  Charles 
W.  Richard,  Verner  Delane  Sapp,  Howard 
Smith,  Bruce  Struthers,  Eugene  E.  Stuck,  Alex- 
ander Tolchan,  Curtis  Wheeler. 


Maj.  Carl  Spatz  will  proceed  from  Rockwell 
Field,  San  Diego,  Cal.,  then  to  Taliaferro  Field, 
Hicks,  Tex.,  take  station  there,  assume  command. 
Report  by  letter  to  the  Director  of  Air  Service, 
Washington,  D.  C. 


A  board  of  officers  to  consist  of  Lieut. -Col. 
Arthur  J.  Hanlon,  Maj.  Albert  D.  Smith,  and 
Maj.  Emmett  I.  Vaughn  (Medical  Corps),  is  ap- 
pointed to  meet  at  Rockwell  Field,  San  Diego, 
Cal.,  at  the  call  of  the  senior  member  of  the 
board  for  the  purpose  of  examining  officers  or- 
dered to  appear  before  it  to  determine  their 
qualifications  for  rating  as  military  aviators  or 
junior  military  aviators. 

The  board  of  officers  consisting  of  Maj. 
Theodore  C  Macauly,  Capt.  Richard  D.  Gile,  and 
Capt.  R.  W.  Pope  (Medical  Corps),  appointed  by 
par.  394,  S.  O.  No.  195,  W.  D.,  to  determine 
their  qualifications  for  rating  as  military  aviators 
or  junior  military  aviators,  is  dissolved. 

First  Lieut.  Rene  R.  Studler  will  proceed  to 
Aberdeen  Proving  Grounds,  Aberdeen,  Md.,  and 
report  for  duty  with  271st  Aero  Squadron. 

First  Lieut.  Bertram  E.  Giesecke  will  proceed 
from  School  of  Military  Aeronautics,  University 
of  Texas,  Austin,  Tex.,  to  Kelly  Field,  San  An- 
tonio, Tex. 


First  Lieut.  Alfred  R.  Bellinger  will  proceed 
to  Washington,  D.  C,  and  report  to  the  Director 
of  Air  Service. 


Maj.  Howard  F.  Wehrle  will  proceed  to  Wash- 
ington, D.  C,  for  temporary  duty,  thence  to 
Air  Service  Mechanics'  School,  St.  Paul,  Minn., 
and  assume  command. 


{Continued  from  page  589) 

breaking  in  other  flyers  for  instructors  in 
stunts.  June  10,  1918,  he  climbed  to  a 
height  of  12,100  feet  and  made  105  con- 
secutive loops  landing  out  of  the  last  one, 
using  a  JN4B  Curtiss  plane  and  motor 
(OX-5).  On  several  occasion  he  flew 
from  Ellington  Field  to  Angleton,  Texas, 
on  hunting  trips  and  fly  back  12  or  1 
o'clock  at  night,  a  distance  of  75  miles. 
Lee  has  flown  15  different  types  of  planes 
and  8  different  types  of  motors. 

Some  of  the  Government  aviators  whom 
Lee  has  trained  have  won  distinction  in 
service  at  the  front,  one  being  Lieut. 
Ralph  E.  deCastro,  who  won  distinguished 
war  cross  for  bravery  over  the  lines  Sep- 
tember, 1918,  and  he  was  formerly  associ- 
ate editor  of  Aerial  Age  . 

Lee  is  credited  with  3,000  hours  of  fly- 
ing, 1,000  of  which  were  spent  in  acro- 
batic flying.  Barring  an  accident  occur- 
ring during  a  heavy  fog  with  no  visibility 
and  entirely  beyond  the  control  of  the 
aviator,  Lee's  record  is  of  the  best,  never 
having  had  an  accident  until  April  4,  1919, 
mentioned  above. 

Pilot  E.  Hamilton  Lee  entered  the  air 
mail  service  on  December  29,  1918,  and 
has  an  excellent  record  for  reliability  in 
the  delivery  of  his  cargo. 


First  Lieut.  John  W.  Dissette,  Air  Service 
( Aeronautics),  promoted  to  captain  Air  Service 
(Aeronautics). 


Underwood  &  Underwood 


The  aeroplane  launching  device  aboard  the  U.  S.  S.  Texas,  on  one  of  the  big  gun  turrets 


FOREIGN  NEWS 


Route  of  French  Aerial  Touring  Contest  Announced 

The  provisional  list  of  stages  in  the  preliminary  trials  in  connection 
with  the  safety  and  comfort  competition  for  which  the  "Echo  de  Paris" 
is  offering  $60,000  is  now  available.  Starting  from  Paris,  stops  will  be 
made  at  the  following  towns  in  France  and  neighboring  countries: 
Nantes,  Bordeaux,  Toulouse,  Barcelona,  Nimes,  Turin,  Avignon,  Geneva, 
Strasbourg,  Brussels,  London,  and  so  back  to  Paris.  Brief  halts  will  be 
made  at  other  places  between  these  points. 


Aeroplane  Part  of  Antarctic  Expedition  Equipment 

It  is  proposed  to  include  an  aeroplane  in  the  equipment  of  the  expe- 
dition to  the  Antarctic  which  is  to  be  made  under  the  leadership  of  Mr. 
John  L.  Cope,  F.R.G.S.,  who  accompanied  the  Imperial  Trans-Antarctic 
Expedition,  1914-17,  as  surgeon  and  biologist  to  the  Ross  Sea  party. 

The  expedition  will  leave  this  country  in  June,  1920,  in  the  "Terra 
Nova,"  and  return  in  1926. 


Inter-Scandinavian  Flying  Week 

From  the  results  of  the  recent  Inter-Scandinavian  Flying  Week,  accord- 
ing to  Flight,  it  would  appear  that  the  Norwegian  pilots  made  the  best 
showing.  A  Danish  aviator  covered  the  greatest  distance  by  flying  from 
Copenhagen  to  Slagelse,  a  distance  of  850  kilometres.  Two  Norwegian 
aviators  came  next,  each  flying  over  775  kilometres  over  land  and  water 
on  unfamiliar  routes.  The  Swedish  aviators,  did  not  complete  the  course. 
Of  six  Danish  aviators  only  two  finished.  All  the  Norwegian  aviators  fin- 
ished their  flights. 

Brackpapa  Ascends  23,786  Feet   with  Three  Passengers 

Turin.  Italy. — Lieut.  Brackpapa.  an  Italian  aviator,  in  an  aero- 
plane with  three  passengers  ascended  on  May  21  to  a  height  of  7,250 
metres  (23,786  feet.).    The  ascent  was  made  in  forty  minutes. 


French  Aviator  Reaches  28,800  Foot  Altitude 

PARIS,  May  21. — The  aviator  Sadi  Lecointe  yesterday  ascended  to 
a  height  of  8,800  metres  (28,871  feet),  at  the  V'illacoublay  aerodrome, 
establishing  a  French  record  for  height.  This  is  only  29  feet  short 
of  Major  Schroeder's  record. 

Aviator  Delivers  Lecture  from  5,000  Foot  Altitude 

LONDON,  May  16. — At  an  altitude  of  3,000  feet  a  British  aviator 
gave  a  lecture  by  wireless  to  members  of  the  Institute  of  Electrical 
Engineers  assembled  in  a  hall  in  London,  says  a  copyright  dispatch 
to  the  New  York  Sun. 

After  describing  the  flight  from  his  position  in  the  air  the  aviator 
ended  by  saying  he  was  "fed  up"  and  rang  off.  This  is  the  latest  aero- 
plane wireless  sensation. 


Air  Ministry  Reports  on  Expenditures 

A  few  details  of  the  expenditure  of  the  old  Air  Board  and  the  Air 
Ministry  (which  succeeded  the  Air  Board  on  January  3,  1918)  during 
the  year  ended  March  31,  1918,  have  recently  been  issued,  as  follows: 
Total  expenditure,  $10,763,679.20,  which  was  expended  under  the  fol- 
lowing heads:  Salaries,  wages  and  allowances,  $499,958.70;  travelling 
expenses,  $19,840.10;  miscellaneous  stores,  $41,919.70;  incidental  ex- 
penses, $47,946.15;  works  and  buildings,  $11,597.20. 


African  Factory  Contributed  to  British  War  Production 

The  works  of  the  Maison  J.  Donnet  at  Sidi-Abdallah,  Ferryville,  Tunis, 
which  are  managed  by  Mr.  Jeltes,  and  have  turned  out  a  number  of 
Donnet  flying-boats  during  the  war,  almost  entirely  by  means  of  Moorish 
labor.  The  boats  are  assembled  in  the  sheds  and  mounted  on  trollies 
on  a  railway.    When  passed  as  ready  for  use  the  engines  are  started 


and  the  machines  propel  themselves  under  their  own  power  along  1,000 
metres  of  railway  down  to  the  Lagoon  of  Bizerta,  where  they  are 
launched  direct  off  the  trollies. 


Martinsyde  Plane  Flies  from  London  to  Paris  in  75  Minutes 

London. — A  new  record  for  the  London-Paris  flight  has  been  estab- 
lished. Starting  with  dispatches  from  Hendon  Aerodrome  at  3:20  P.  M. 
on  April  8th,  and  following  the  Dieppe  route,  involving  a  sea  crossing  of 
70  miles,  the  pilot  landed  at  Paris  (Buc)  in  one  hour  and  fifteen  minutes 
after  his  departure. 

As  the  distance  from  point  to  point  is  215  miles,  the  average  ground 
speed  of  the  machine  was  1 72  m.p.h.  The  machine  was  a  Martinsyde 
single-seater  scout,  fitted  with  a  275  h.p.  Rolls-Royce  "Falcon"  Mark  III. 

Lyons  to  Turin  in  21/2  Hours 

Leaving  Lyons  in  a  gale,  three  Italian  military  pilots,  in  a  600  h.p. 
aeroplane,  on  April  23d  flew  across  the  Alps  and  landed  safely  at  Cam- 
biano,  near  Turin,  the  trip  having  taken  two  and  one-half  hours.  On  the 
way  they  encountered  a  heavy  snowstorm. 


Argentina  Sends  Aeronautic  Mission  to  Great  Britain 

On  May  5th  there  arrived  in  England  an  Argentine  aviation  mission 
composed  of  Captains  Brihuega  and  Zuluaga  and  Engineer  Paravella. 
The  mission  will  visit  most  important  flying  schools  and  factories. 


To  Cover  Vaudeville  Circuit  by  Air 

According  to  a  British  aeronautical  journal,  Mr.  Frank  Allen,  manag- 
ing director  of  Moss  Empires,  Ltd.,  has  asked  a  well-known  aircraft  com- 
pany to  supply  him  with  a  machine  capable  of  carrying  two  passengers 
and  pilot  at  100  to  120  miles  per  hour,  for  service  upon  the  Moss'  Tour 
throughout  the  L^ntted  Kingdom,  embracing  over  thirty  variety  theaters. 

As  soon  as  the  official  ban  upon  commercial  and  private  flying  is  re- 
moved an  experimental  flight  will  be  made. 


Madrid-Seville-Madrid  Flight  in  4  Hours 


R.A.F.,  who  is  sojourning  for  a  time  in 
Seville  and  back,  a  distance  of  480 


Major  Geoffrey  de  Havilland, 
Spain,  has  flown  from  Madrid 
miles,  in  four  hours. 

The  machine  used  by  Major  de  Havilland  while  giving  exhibitions  of 
flving  was  a  De  H  9  biplane  with  a  450  h.p.  Napier  engine.    Major  de 

of  the  ' 


Havilland  is  well  known  as  the  designer 


he  famous  Airco  machines. 


Aerial  Transport  for  Portugal 

An  aeroplane  service  will  fly  this  summer  between  Barcelona  and  Lis- 
bon via  Madrid,  Oporto,  and  Coimbra. 


5,000  Farman  Planes  Tested  Without  Accident 

Paris. — As  evidence  of  the  safety  and  reliability  of  aircraft,  the  record 
of  Farman  brothers,  famous  aeroplane  construction,  is  of  interest.  All 
three  brothers  fly  regularly,  and  M.  Dick  Farman  daily.  During  the 
whole  period  of  the  war  they  have  not  had  an  accident  to  either  pilot  or 
machines  in  their  reception  tests  or  subsequent  delivery  to  the  army,  and 
they  supplied  well  over  five  thousand! 


Chinese  Government  Orders  Handley  Page  Planes 

London. — The  Handley  Page  Company  has  received  an  order  through 
its  agents,  the  Pekin  Syndicate,  for  the  supply  of  machines  and  person- 
nel to  the  Chinese  Ministry  of  Communications. 

The  first  machines  sent  out  will  be  of  the  twin-engine  biplane  type 
adapted  to  seat  ten  passengers  and  to  carry 
1,800  pounds  of  cargo.  Experts  and  pilots 
be  supplied,  and  the  construction  of  aero- 
dromes will  be  undertaken. 


B  Missels-]  on  don -Paris-Brussels  Flight 
in  7  Hours  20  Minutes 

Piloted  by  Lieutenant  Georges  and  carry- 
ing two  passengers,  a  Belgian  two-engined 
army  aeroplane  has  accomplished  a  circular 
flight  from  Brussels  to  London  and  Paris  and 
back  to  the  starting  point,  about  570  miles, 
in  7  hours,  20  minutes  actual  flying  time. 


Austrian  Lohner  Flying  Boat,  many  of  which  have  been  surrendered  to  the  Italians 


First  Cargo  Carried  in  Foreign  Trade  by 
Aeroplane  Reaches  Havana 

Havana,  May  20. — The  seaplane  Sunshine, 
the  first  seaplane  chartered  for  freight- 
carrying  purposes  between  the  United  States 
and  Cuba,  arrived  here  on  May  22  with  a 
cargo  of  soap.  The  Sunshine  was  chartered 
by  S.  S.  Friedlein,  a  Havana  merchant,  and 
the  cargo  came  on  a  regular  manifest  with 
consular  papers  similar  to  those  issued  to 
ships. 

The  cargo  did  not  pass  the  Havana  Cus- 
tom House,  however,  because  the  seaplane 
landed  at  Marianas  Beach,  and  the  holiday 
bathers  there  raided  the  plane  and  seized  its 
entire  contents  as  souvenirs.  The  aviators 
were  an  American,  John  Green,  owner  of 
the  Sunshine,  and  Augustin  Parla,  a  Cuban, 
formerly  of  the  Cuban  Army. 
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Pacific  Model  Aero  Club  Contest 

The  Pacific  Model  Aero  Club  is  now  an  auxiliary  of  the 
Pacific  Aero  Club  and  have  just  completed  a  very  successful 
meet.  Mr.  Irvine  of  the  senior  Club  is  one  of  the  board 
of  directors  of  the  junior  bod}',  as  well  as  Mr.  W.  F. 
Hopkins,  a  gasoline  motor  designer,  Mr.  Mehre,  a  manual 
training  instructor,  and  Mr.  H.  E.  Hansen,  brother  of  the 
President  of  the  model  club.  It  is  the  rule  of  this  club 
that  all  members  of  the  board  of  directors  must  be  over 
21  years  of  age. 

The  following  officers  of  the  new  club  hold  office  for  one 
year  from  April  30,  1919: 

Raymond  C.  Hansen,  President ;  Theodore  Morse,  Vice- 
President;  J.  Laurence  Irwin,  Secretary,  and  Ray  Ashley, 
Treasurer. 

This  club  has  signified  its  intention  of  starting  in  the 
Aerial  Age  Model  Aeroplane  contests  and  have  entered  the 
following  team :  Noble  Heuter,  Earl  Vivell,  Theodore  Morse, 
Ray  Ashley,  Ralph  Vincent,  Laurence  Pinkpank,  Preston 
Hopkins,  George  Mullins,  Raymond  Eying,  Edward  Mascone, 
Raymond  Fife,  of  Venice,  Cal. ;  Daniel  Tuthill,  of  Oakland, 
Cal.;  Cleon  Calway,  of  Valego,  Cal.;  George  Ashley,  Howard 
Morse,  Raymond  Hansen,  Fred  Geryine,  Joseph  Gutman, 
Laurence  Irwin,  Harold  Hansen  and  Heubert  Burgess. 

The  accompanying  photographs  show  a  meet  being  held  by 
the  club  at  one  of  the  San  Francisco  parks,  and  the  Presi- 
dent, Raymond  Hansen,  holding  his  record  breaking  model. 

This  model  has  a  span  of  58  inches  with  a  7-inch  chord, 
and  double  surface  of  gold  beater's  skin  for  covering.  The 
front  or  elevating  plane  has  a  20-inch  span  with  45^-inch 
chord  and  is  single  surfaced,  being  set  at  a  greater  angle 
of  incidence  than  the  main  plane.  The  propellers  are  18 
inches  in  diameter  and  are  cut  from  planks^xl^".  The 
frame  is  60  inches  long.  The  wing  spars  are  3/16x*4"  at  the 
center  and  tapered  to  %"  at  the  ends.  The  ribs  are  located 
every  inches  and  the  trailing  edge  is  made  of  1/32x3/16" 
spruce.  The  wing  tips  are  of  thin  bamboo  strips.  The 
bottom  curve  of  the  wing  is  slight,  being  only  y%".  The 
Lauder  type  of  brace  is  used  for  protecting  the  machine 
in  flight  from  buckling  from  the  strain  of  the  rubbers.  Ten 
strands  of  3/16x1/32"  flat  rubber  are  used  on  each  propeller. 

Although  the  model  is  large,  it  is  a  fast  flier  and  very 
stable.  It  generally  climbs  to  150  feet  at  the  start  of  its 
flight  before  straightening  out.  With  only  half  the  number 
of  turns  in  the  rubber  motor  it  flew  2500  feet  and  had  a 
duration  of  100  seconds  on  the  first  tryout.  On  the  second 
attempt  with  the  same  number  of  winds  it  flew  3000  feet 
and  110  seconds.  The  flights  averaged  2000  feet  and  100 
seconds  for  the  day's  flights. 

After  the  contest  it  was  again  tried  out  near  the  model 
owner's  home  and  it  quickly  rose  to  300  feet  and  helped  by 
the  wind  disappeared  over  Golden  Gate  Park  after  circling 
around  in  the  air  for  about  four  minutes. 


Another  copy  of  this  model  was  built  with  24"  propellers 
but  it  broke  in  the  air  under  the  strain  of  a  heavy  wind. 

A  picture  of  this  machine  in  flight  high  in  the  air  was 
received,  but  it  would  not  stand  reproduction  as  it  was 
too  faint. 

Theodore  Morse  flew  a  model  weighing  only  1.50  ounces 
for  2500  feet  in  100  seconds.  The  propellers  were  10  inches 
in  diameter.  Three  strands  of  3/16x1/32"  flat  rubber  was 
used  on  each  propeller.  The  main  plane  measured  25x5" 
and  the  front  plan  10x3". 

More  is  expected  of  this  Club  and  I  would  not  be  surprised 
to  see  them  well  up  in  the  contest  for  the  Aerial  Age  prizes. 

Although  they  are  a  new  club,  they  have  made  wonderful 
.  strides  and,  from  their  records,  they  will  soon  be  at  the  heels 
of  the  Illinois  Model  and  Aero  Science  Clubs. 

It  is  interesting  to  stud}r  the  model  shown  in  Mr.  Hansen's 
hands.  A  beginner  generally  starts  building  the  tiniest  model 
he  can  think  of,  and  wonders  why  good  results  are  few 
and  far  between.  Later  he  gets  a  glimpse  of  a  successful 
model  of  the  flying  stick  type  and  from  that  time  on,  im- 
provement is  rapid  as  will  be  noted  from  the  results  received 
from  most  of  the  smaller  clubs  in  the  country. 

The  model  shown  here  is  the  right  type  of  racing  model  and 
a  good  one  to  copy.  The  Lauder  model  shown  last  week  is 
the  forerunner  of  this  kind  of  model,  as  are  those  built  by 
the  Chicago  boys  for  the  past  two  years. 

The  Christofferson  Junior  Biplane 

The  little  machine  shown  in  the  cut  to  the  right  was  built 
by  H.  P.  Christofferson,  San  Francisco,  Cal.,  in  such  a  way 
as  to  be  inexpensive  and  simple  to  construct.  No  expensive 
material  is  used  and  no  wires  or  fittings  are  used  in  the 
fuselage  in  back  of  the  pilot's  seat. 

The  wing  spread  is  25  feet,  and  the  length  feet.  The 
chord  is  4  feet  and  the  gap  4  feet  3  inches.  The  fuselage  is 
built  up  of  plywood  sections.  The  complete  weight  is  only 
275  lbs.  The  power  plant  is  an  ordinary  Indian  motorcycle 
engine,  with  standard  cams,  ports,  etc.  A  reduction  gear 
allowing  the  engine  to  turn  up  to  3000  to  the  propeller  1200 
R.P.M.  is  used.  Overheating  was  eliminated  by  the  use  of 
deflecting  plates  of  sheet  metal  attached  to  the  motor.  This 
machine  was  built  for  the  price  of  a  good  motorcycle,  or 
about  $400.  It  has  175  square  feet  of  surface,  and  a  speed 
of  40  miles  per  hour.    It  has  stick  and  foot  bar  control. 

It  is  easy  to  construct  and  easy  to  handle  for  a  novice 
who  wishes  to  teach  himself  to  fly.  The  wheels  are  20x1^" 
and  the  tires  double  tube  clinchers.  The  landing  gear  is  made 
of  steel  tubing  and  fitted  with  shock  absorbers.  It  has  a 
two-gallon  gravity  tank  over  the  engine. 

The  machine  is  shown  well  up  and  apparently  flying  with 
ease  and  without  trouble. 
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Aeronitis  is  a  pleasant,  a  decidedly  infectious  ailment,  which  makes  its  victims  "flighty,"  mentally  and 
physically.  At  times  it  has  a  pathologic,  at  times  merely  a  psychologic  foundation.  It  already  has 
affected  thousands ;  it  will  get  the  rest  of  the  world  in  time.  Its  symptoms  vary  in  each  case  and  each 
victim  has  a  different  story  to  tell.  When  you  finish  this  column  YOU  may  be  infected,  and  may  have 
a  story  all  of  your  own.  If  so,  your  contribution  will  be  welcomed  by  your  fellow  AERONUTS. 
Initials  of  contributor  will  be  printed  when  requested. 


(Dear  Reader: — We  have  tried  to  keep  you  fully  informed 
on  the  subject  of  prohibition  and  aeronautics.  Our  esteemed 
British  contemporaries  have  devoted  considerable  space  to 
the  subject.  We  take  pleasure  in  presenting  to  you  the 
musing  of  Aubrey  England  written  after  reading  of  the 
establishment  of  the  passenger  carrying  service  to  the 
Bahamas,  as  published  in  Aircraft.) 

In  the  morning,  feeling  thirsty,  to  my  hangar  I  repair, 
Get  ray  spad  out,  tune  the  engine,  take  her  leaping  through 
the  air; 

Leave  the  "ferry"  singing  gaily,  full  of  hope  and  full  of  cheer, 
There's  an  inn  in  the  Bahamas  where  I  know  they  sell  good 
beer. 

Prohibition  nearly  killed  me — many  a  noble  man  it's  slain ; 
But  I  laugh  at  all  life's  worries,  since  I  bought  my  aeroplane. 
There's  a  girl  who's  waiting  for  me,  and  can  hear  me  from 

afar,  • 
Standing  waiting  with  a  beaker  by  the  barrel  in  the  bar. 

There's  no  rule  was  ever  written  that  the  pen  could  not  erase, 
And  so  long  as  I'm  a  flyer  I  can  beat  the  latest  craze, 
Speed  my  'plane  to  the  Bahamas,  where  in  joy  I'll  glide  right 
down 

To  the  beer  of  good  Old  England  in  a  tavern  in  the  town. 

— Aubrey  England. 


Old  Mother  Hubbard 

Old  Mother  Hubbard  went  to  her  hangar 

To  give  her  pekinese  his  morning  spin 

But  when  she  got  there 

The  hangar  was  bare 

For  a  thief  in  the  night  had  got  in. 


Little  Jack  Horner 

Is  now  quite  a  goner 

From  flying  too  awfully  high ; 

He  was  heard  to  condole, 

After  he'd  lost  all  control, 

"What  a  doggone  fool  am  I." 


Clergymen  Protest  Against  Sunday  Flying 

Washington,  D.  C,  Friday  (Associated  Press  dispatch).— 
The  Sunday  observance  issue  raised  by  the  protest  of  churches 
and  clergymen  in  many  cities  against  flying  circuses  and 


exhibition  of  moving  pictures  in  connection  with  the  Lib- 
erty Loan  was  met  by  the  Treasury  in  a  decision  to  leave  the 
question  to  each  community  affected.  The  Treasury  has  been 
flooded  with  protests  against  Sunday  flying. 

(In  this  connection,  attention  is  called  to  the  sin  of  breath- 
ing the  air  on  Sunday.  While  this  sin  is  not  as  flagrant  as 
the  one  mentioned  above,  it  should  receive  the  attention 
of  our  guardians  of  morality). 


Facing   the  Inevitable 

"Jim,"  said  the  pilot,  "we're  going  to  do  it ;  I  can  see 
the  outlines  of  dear  ould  Oireland." 

"That's  so,"  mused  the  observer.  "We've  crossed  the  At- 
lantic; but  why  are  you  so  melancholy  about  it?" 

"I'm  thinking  of  all  those  reporters  who'll  be  ivaitin'  for  us. 
What  am  I  going  to  tell  'em,  Jim?  Fact  is,  I  can't  remember 
having  done  an  eventful  thing  in  my  life." — From  Aircraft. 


Late  News  from  Count  Zeppelin 

"Whew !  But  it  is  hot.  I  wish  I  had  one  of  my  airships 
to  fly  away  in." 

"You  shut  up,  Count  Zeppelin,"  said  his  Satanic  majesty. 
"You  know  as  well  as  I  do  that  your  gasbags  met  hell  half- 
way to  Britain  and  couldn't  stand  it.  What's  the  good  of 
talking  about  impossibilities?" — Aircraft. 


I  asked  my  rrother  for  fifty  cents 

To  fly  in  an  aeroplane  over  a  fence, 

But  it  flew  so  high,  that  it  reached  the  sky, 

And  never  came  back  till  the  4th  of  July. 


There  was  a  young  lady  named  Hopter, 
Who  invented  a  new  helicopter ; 

She  rose  up  all  right : 

When  she  tried  to  alight, 
It  made  for  a  ditch,  and  there  flopt  'er. 

— From  Aircraft. 


Hey  diddle  diddle,  my  plane  is  a  divvil 
And  with  it  I'll  hop  o'er  the  moon; 
Other  pilots  may  laugh  and  hand  me  the  gaff 
But  I'll  show  them  all  up  very  soon. 
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VALENTINE'S 


The  Varnish  That  Won't  Turn  White 

Lewis  and  Vought 

insisted  on  Valentine's  finishes 

HERE  is  a  letter  from  the  Lewis  and  Vought  Corpora- 
tion, of  Long  Island,  N.  Y.,  successful  manufacturers 
of  Training  Planes,  that  speaks  for  itself : 

"As  you  know,  the  Vought  VE-7  Airplane,  designed  by  Mr. 
Chance  M.  Vought,  was  adopted  by  the  U.  S.  Government  for  its 
standardized  advanced  training  airplane  to  displace  other  types  in 
use  or  on  order. 

"We  insisted,  in  the  Government  specifications  as  standard  finish 
of  these  machines,  that  the  following  Valentine  products  be  used : 

"Wood  parts :  Valentine's  Wood  Filler,  and  Valentine's  Valspar  ; 

"Exterior  Metal  Parts :  Valentine's  Blue  and  Black  Enamel 
(baked  on) ; 

"interior  Metal  Parts  :  Valentine's  Valspar ; 
"Fabric  Finish :  Valentine's  Special  Marathon  Gray  Enamel." 
Other  Airplane  Engineers  and  Production  Superintend- 
ents are  learning  to  insist  on  Val- 
spar Varnish  and  other  Valentine 
finishes  because  they  have  learned 
that  they  can  depend  upon  them. 


VALENTINE  &  COMPANY 

456  Fourth  Avenue,  New  York 

Largest  Manufacturers  of  High-grade  Varnishes  in  the  World 

Established  1832 
New  York      Chicago    \ /Alt'MTlrl  CO     Toronto  London 
Boston  VArUMlSHtLO  Amsterdam 

(Trade  Mark) 


Valentine   Products  used 
by  the  world's  leading  air- 
plane makers  include: 
Valspar  Varnish 
Valspar  Low  Visibility  Gray 

Enamel 
Valspar  Olive-Brown 

Enamel 
Valspar  Black  Enamel 
Valspar  Khaki  Enamel 
Valspar  Filler  (Wood) 
Valspar  Primer  (Metal) 
Valspar  Primer  (Wood) 
Valspar  Aluminum  Paint 
Dipping.  Spraying  and 
Brushing  coatings  of  all  kinds 
Quick-Drying  Insignia 

Colors 
Valenite 

Valenite  Enamels 
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The  AIRCRAFT  AD- 
VERTISING AGENCY, 
INC.  aims  to  cover  the 
advertising  field  for  aero- 
nautics, including: 

DISPLAY  ADVERTIS- 
ING for  General  Adver- 
tisers on  Dirigible,  Kite, 
and  Spherical  Balloons, 
Aeroplanes,  Streamers 
from  Aircraft,  and  by  the 
dropping  of  Souvenirs  and 
Handbills  from  the  Air; 

PREPARATION  of 
COPY  and  SKETCHES 
and  the  PLACING  of  AD- 
VERTISING for  manu- 
facturers of  Aircraft,  Ac- 
cessories, and  Aviators' 
equipment  in  aircraft  and 
other  periodicals. 

AERIAL  PHOTO- 
GRAPHS of  Cities,  Sum- 
mer Resorts,  Country 
Places,  Real  Estate  Devel- 
opments, Etc. 


RATES  ON  APPLICA- 
TION. 


Aircraft  Advertising  Agency,  Inc. 


Telephone  1556  Vanderbilt 
Cable    Address:  "Aero-Ads" 


280  Madison  Avenue 
New  York 


"AERO-ADS" 
"AERO  EXPERTS" 


THE  members  of  the  Aircraft  Advertising  Agency,  Inc.  are  all  ex-officers  of 
the  United  States  Army  Air  Service,  with  both  theoretical  and  practical 
knowledge  in  the  Aeronautic  Field,  assuring  expert  service  for  clients. 

GRANVILLE  A.  POLLOCK,  President  of  the  Aircraft  Advertising  Agency,  Inc., 
previously  to  his  release  from  the  Army  with  the  rank  of  Captain,  served  in 
the  war  from  its  beginning  and  was  a  member  of  the  famous  "Lafayette 
Escadrille."  In  addition  to  this  war  aviation  service,  Captain  Pollock  is 
by  profession  an  aeronautical  engineer. 

S.  HERBERT  MAPES,  Vice-President  of  the  Aircraft  Advertising  Agency,  Inc., 
is  another  Air  Service  Captain  who  has  recently  laid  aside  his  uniform 
after  having  served  in  important  capacities  at  various  aviation  training 
fields  in  this  country.  He  is  well  known  as  an  automobile  racer,  an  exhibitor 
of  saddle  horses  and  a  winner  of  Horse  Show  Blue  ribbons,  as  well  as  being 
a  member  of  many  prominent  clubs. 

REED  GRESHAM  LANDIS,  of  Chicago,  son  of  Judge  Kenesaw  M.  Landis, 
is  also  a  Vice-President  of  the  Aircraft  Advertising  Agency,  Inc.  Besides 
having  been  a  Major  in  the  American  Air  Service,  he  has  the  added  distinc- 
tion of  being  the  second  ranking  American  "Ace"  with  12  Air  Victories  to 
his  credit. 

WILLIAM  MENKEL,  Secretary  of  the  Aircraft  Advertising  Agency,  Inc.,  also 
served  as  a  Captain  in  the  Air  Service,  holding  various  positions  at  Wash- 
ington and  in  the  field,  including  that  of  Commanding  Officer  of  the  Aviation 
Repair  Depot  at  the  Speedway,  Indianapolis,  Ind.  Previously  to  entering  the 
service,  Captain  Menkel  was  for  more  than  IS  years  associated  with  the 
American  Review  of  Reviews. 


The  Aircraft  Advertising  Agency,  Inc.  is  now  booking  the  space  for  exhibitors  at  the 
Second  Pan-American  Aeronautic  Convention  and  Exposition  at  At- 
lantic City,  N.  JM  May  1  to  June  1,  1919,  and  also  has  charge  of  the  prep- 
aration of  the  elaborate  souvenir  Program,  advertising  rates  for  which  may  be  had 
on  application. 

The  Aircraft  Advertising  Agency,  Inc.  also  controls  advertising  space  on  Aeroplanes, 
and  kite  and  Spherical  Balloons  operating  from  the  permanent  Aviation  Field  at 
Atlantic  City,  N.  J.,  and  on  the  36,000  square  feK  of  Bill  Board  space  on  the 
fence  of  this  Aviation  Field. 
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ter  J.  Pyeatt,  St.  Louis,  Mo. ;  Private  Justin  D.  Dorbant, 
Houston,  Tex.;  Private  Hayes  S.  McMurray,  Spokane, 
Wash. ;  Private  James  Smith,  San  Francisco,  Cal. 

Some  of  the  naval  aviators  were  :  Lieut..  (J.  G.)  Harry  E. 
Adams,  Pensacola,  Fla. ;  Ensign  Hugh  J.  Adams,  Pittsburgh, 
Pa.:  Ensign  Spencer  T.  Alden,  Fort  Wayne,  Ind. ;  Ensign 
Junius  F.  Andrews,  Durham,  N.  C. ;  Ensign  Edmund  B. 
Barry,  Rochester,  N.  Y. ;  Ensign  Louis  Bergen,  Long  Island 
City^N.  Y. ;  Ensign  Arthur  L.  Boorse,  Birmingham,  Ala.;  En- 
sign Milton  D.  Brice,  South  Minneapolis,  Minn. ;  Lieut.  (J. 
G.)  John  S.  Buchanan,  Boston,  Mass. :  Ensign  Thomas  W. 
M.  Draper,  Brighton,  Md. ;  Ensign  Philip  B.  Frothingham, 
Portland,  Me.;  Ensign  Benjamin  L.  Lee,  Jacksonville,  Fla.^; 
Ensign  Eric  Lingard,  Annisquam,  Mass. ;  Lieut.  Kenneth 
MacLaish,  Blencoe,  111. ;  Ensign  Allen  L.  Nichols,  St.  Paul, 
Minn. ;  Ensign  Phillip  W.  Page,  Washington,  D.  C. ;  Ensign 
Lloyd  A.  Perry,  Oconomowoc,  Wis. ;  Ensign  Stephen  Potter, 
Detroit,  Mich. ;  Ensign  Edwin  S.  Pou,  Smithfield,  N.  C. ;  En- 
sign Harold  A.  Pulliam,  Lexington,  Ky. ;  Ensign  Curtis  S. 
Reed,  New  York ;  Ensign  Fred  Eries.  Aurora,  111. ;  Ensign 
Daune  H.  Ruttledge,  Robelin,  La. ;  Lieut.  (J.  G.)  Arthur  Ful- 
ler Souther,  Cleveland,  O. ;  Ensign  Albert  D.  Sturtevant, 
Washington,  D.  C. ;  Ensign  Elmer  B.  Taylor,  Cedar  Grove, 
N.  J.;  Ensign  Hugh  Terres,  Kensington,  London;  Ensign  M. 
Terrier,  Baltimore,  Md. 

The  aeronautic  authorities  assembled  at  Atlantic  City  for 
the  Pan-American  Convention  are  keeping  close  touch  with 
the  Trans-Atlantic  flight  and  have  issued  interpretations  of 
the  value  of  the  achievements  of  the  Trans-Atlantic  fliers, 
which  have  been  printed  the  world  over. 

Scores  of  technical  papers  of  great  value  to  the  aeronautic 
movement  have  been  presented  to  the  convention,  which  will 
be  published  in  future  issues  of  Aerial  Age. 

Great  interest  has  been  manifested  at  the  Airport  by  the 
arrival  of  two  Sopwith  machines.  The  machines  will  be 
piloted  by  Capt.  Mansell  R.  James,  late  of  the  45th  Squadron, 
R.  A.  F.,  and  Lieut.  Alan  L.  Clark,  46th  Squadron,  R.  A.  F. 

They  will  fly  two  machines  of  a  type  never  before  seen  in 
America.  These  are  Sopwith  Camels,  so  called  because  of 
the  hump  for  the  Vickers  machine  gun  mount  in  front  of  the 
pilots  seat.  The  planes,  which  are  owned  by  the  two  pilots 
in  partnership  with  Cecil  James,  a  brother  of  the  Captain, 
were  landed  in  New  York  from  the  Orduna  on  Ma}-  17  and 
immediately  brought  here  to  be  made  ready  for  the  prize 
o  flights. 

It  is  the  avowed  intention  of  James  and  Clark  to  make  their 
first  flight  from  here  to  Boston,  350  miles,  on  a  straightaway. 
They  intend  to  return  here  the  next  day,  and  on  the  following 
day  to  start  out  for  Cleveland  and  Detroit,  winding  up  at 
'Toronto.  In  all  these  cities,  cash  prizes  will  rew-ard  the 
best  flights  from  Atlantic  City  during  the  month,  and  the 
records  will  count  also  for  the  Pulitzer  Trophy. 

The  Sopwith  Camel  is  a  very  light  single-seater,  with  a 
wingspread  of  twenty-nine  feet  and  an  overall  length  of 
nineteen  and  one-half.  Its  power  plant  is  a  nine-cylinder 
Bentle}-  rotary  motor,  air  cooled,  rated  at  150  to  175  horse- 
power. The  ordinary  gasoline  capacity  is  twenty-five  gallons, 
but  extra  tanks  now  being  installed  will  double  this.  The 
cruising  speed  is  120  miles  an  hour,  with  a  maximum  of  140. 

The  Camels  had  a  distinguished  war  record,  having  been 
used  by  some  of  the  most  noted  aces.  James  himself  is  a  war 
pilot  of  distinction,  having  been  officially  credited  with  nine 
Teuton  planes  on  the  Italian  front.  He  was  downed  himself 
on  the  Cambrai  front,  in  December,  1917;  was  in  several 
German  prisons,  and  three  times  escaped  and  was  recaptured. 
He  is  twenty-five  and  Clark  is  twenty-one. 

James  took  up  one  of  the  Camels  for  a  try-out  flight  of 
twenty-five  minutes  and  flew  to  an  altitude  of  6,000  feet, 
passing  out  of  sight  of  spectators.  On  the  return  he  raced 
around  the  Airport  Field,  to  show  the  speed  of  his  mount. 


"Come  along   and   Fly,   you   don't  need  to  be 
afraid,  for  we  will  insure  you.     Don't  miss  the  ex- 
perience.    It  will  make  your  trip  to  Atlantic  City 
wo  rth  while." 


The  Aero  Protective  Assn. 

(Incorporated) 

"We  have  the  altitude  record  for  service 
in  the  insurance  field" 

AND 

Payne  &  Richardson 

Incorporated 
"Better  be  safe  than  Sorry" 

OFFICES: 

ATLANTIC  CITY,  N.  J. 
301  Albany  Ave.  &  South  Blvd. 
New  York  City,  N.  Y.,  280  Madison  Ave. 

PAYNE  &  RICHARDSON: 
New  York  City,  N.  Y.,  76  William  St. 
Bridgeport,  Conn.,  325  Meigs  Bldg. 

Pioneers  in 

Aviation  Insurance  of  all  kinds  in  the  U.  S. 


We  write  all  lines  of  insurance  on 
AEROPLANES,  SEAPLANES,  DIRI- 
GIBLES, KITES,  FREE  BALLOONS, 
etc. 

Compensation,  public  liability,  prop- 
erty damage,  accident  and  life  insur- 
ance on  passengers.  Fire,  theft,  burg- 
lary and  collision. 

No  matter  what  you  want  to  insure 
come  to  us. 

We  make  a  specialty  of  AUTOMO- 
BILE policies. 


All  o  fHcers  and  dire  dors  are  e  x-ser  vice  men 

Charles  H.  Payne,  Ensign  Naval  Aviation;  J.  W. 
Moore,  Richardson,  1st  Lieut.  U.  S.  Inf.;  Major 
Landis;  Granville  A.  Pollock,  Capt.  U.  S.  Air  Ser- 
vice; S.  Herbert  Mapes,  Capt.  U.  S.  Air  Service; 
William  Menkel,  Capt.  U.  S.  Air  Service 
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FOURTEEN  VITAL  POINTS 

THAT  MUST  DOMINATE  IN  THE  RECORDING  OF 
THE  (AERONAUTICAL)  HISTORY  OF  THE  U.  S. 


14 


$3500 


Harry  E.  Tudor 


MARYLAND  PRESSED  STEEL  CO. 

Aircraft  Manufacturers  Hagerstown,  Md. 

SPECIFICATIONS  AND  ALL  INFORMATION  ON  REQUEST :- 

Sales  Manager  299  Madison  Avenue 


$3500 


New  York  City 


STABLE  AND  SAFE  AIRPLANES 

Another  Lake  Achievement 

Simon  Lake  invented  and  built  the  First  "Stable"  Submarine,  and  it  proved  a  big  success. 

C.  J.  Lake  invented  and  built  the  Only  "Stable"  Airplane,  which  also  proved  successful 
and  safe,  and  is  destined  to  be  even  a  greater  success  than  the  submarine,  having  a 
larger  field  of  adaptability  for  Governmental,  commercial,  sporting  and  general  use. 


Two  Flyers  Fall  200  Feet  to  Death. —  (N.  Y.  Times) 
"Atlantic  City,  May  24. — Beryle  H.  Kendrick,  pilot,  and  James  H.   Bew,  Jr.,   a  passenger,  were  instantly 
killed  this  evening.    E.  Kenneth  Jaquith,  Kendrick's  business  associate  and  flying  partner,  said  he  could  give 
no  explanation  for  the  tragedy  other  than  that  it  was  due  to  accident." 

But  there's  a  reason,  and  there  is  a  remedy,  which  if  generally  known  would  cause  a  public  demand  for 
substituting  these  dangerous,  unstable  types  with  a  stable  and  safe  airplane  that  will  not  "nose-dive," 
somersault,   "side  slip"   or   "tail-spin"   to  these  numerous  deaths. 

Send  for  the  reason  and  remedy  today.     Get  posted,   and  then  boost  for  the  safe  machine. 

LAKE  AERO  CORPORATION 

886  MAIN  STREET  BRIDGEPORT,  CONN. 

Cable  Address:  "Lakeaero"  Western  Union  Code 
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THOMAS- 
MORSE 

Side- by- Side 
Seater, 
Type  S-7 

Equipped  with 
80  h.p. 
Le  Rhone 
Engine. 

High  speed, 
90  M.P.  H. 

Landing  speed, 
35  M.  P.  H. 

Climb  6,700  ft. 
in  first  ten 
minutes. 


THOMAS  -  MORSE  AIRCRAFT  CORPORATION 


ITHACA  ,  N .  Y .  U.  S.A. 


MARTIN  BOMBER 


The  Bomber  Performance 
Demonstrates  Military  Supremacy 

The  Martin  Plane  is  First  to  Fulfill 
Commercial  Requirements 


Our  Freighter  and  12 -Passenger 
Airplane  soon  to  be  announced 


THE  GLENN  L.  MARTIN  COMPANY 

CLEVELAND 

Contractors  to  the  United  States  Government 
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You  Airplane  Manufacturers 
— those  of  you  with  the  vision 
of  progress — let  our  Engineer- 
ing Department  figure  with 
you  on 

PROPELLERS 

OF  WALNUT 

We  design — as  well  as  build 
— propellers  of  proven  per- 
formance from  the  log  to  the 
finished  Propeller  Blade. 

Hartzell  Walnut  Propeller  Co. 

PIQUA,  OHIO 


AIR  SERVICE  DEMOBILIZATION 

Commercial  Aerial  Transpor- 
tation Concerns  will  find  it  to 
their  advantage  to  write  to 

The  Aerial  Register 

(To  appear  shortly  under  the  auspices  of  AERIAL  AGE  WEEKLY) 

For  NAMES  and  QUALIFICATIONS  of 


Pilots 

Meteorologists 
Aerial  Navigators 
Aerial  Surveyors 
Aerodrome  Managers 


Engine  Specialists 
Aerial  Photographers 
Aeronautical  Chemists 
Aerial  Traffic  Managers 
Aircraft  Inspectors 
Wireless  Experts 


Instructors 
Airship  Pilots 
Rigging  Specialists 
Aerial  Statisticians 
Equipment  Experts 


And  for  INFORMATION  CONCERNING  COMMERCIAL 
AERONAUTICS  IN  ANY  PART  OF  THE  WORLD 

If  YOU  hold  any  of  the  above  qualifications,  but  have  not  yet  registered,  you  are  invited  to 
communicate    with    the    Editor    (Air    Service    Demobilization    Department)    AT  ONCE 


280  MADISON  AVE. 


NEW  YORK 
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AEROPLANE  CRANKSHAFTS 

WE  have  furnished  crankshaft  forgings  for  all  the  lead 
ing  aeroplanes  made  in  the  United  States  and  in  the 
allied  countries.    The  results  of  our  experience  gained  in 
the  rapid  War  time  development  in  this  and  other  impor- 
tant aircraft  forgings  are  at  your  command. 

WYMAN-GORDON  COMPANY 

WORCESTER,  MASS.         Established  1883         CLEVELAND,  OHIO 


Steele's  Adv.  Service,  Ltd. 


Made  in 
ENGLAND 
by 

The  Blackburn  Aeroplane 
and  Motor  Co.,  Ltd., 
Leeds  and  Hull 


JSIackbim 


CONTINENTAL 
AEROPLANES 


EMBODY 

SPEED,  STRENGTH,  EASE  OF 
CONTROL,  WIDE  RANGE  OF 
VISION  FOR  OBSERVER,  CAM- 
ERA  MAN  OR  GUNNER  IN 
ADDITION  TO  OTHER  FEA- 
TURES OF  EXCELLENCE 

Wtft  (ftmtfttumtal  ^teaft  (Harp* 

OFFICE  FACTORY 
120  Liberty  SL,  Amitydlle, 
New  York  City  Long  Island,  N.Y. 

MANUFACTURERS  OF 
Aeroplanes,  Experimental  Aeroplanes  and  Parts 
Our  machines  are  now  being  demonstrated  at  Central 
Park,  L.  I. 


Lanzius 
Variable 

Speed 
Aeroplane 

Executive  Offices: 
Suite  3405-3407  Woolworth  Bldg., 
New  York  City. 

Telephone  Barclay  8580-8581. 

Lanzius  Aircraft  Company 

Contractors  to  United  State*  Government 
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AEROCRAFT 

MOTORS 

WINGS  POWER 


OIL— ACE 

PRACTICALLY  PROVEN 

ADVOCATING  AERO  MAIL 


Bossert  Pressed  Metal  Parts 

Pressed  steel  parts  have  no  concealed  flaws 
or  hidden  weaknesses  which  may 
eventually  prove  the  cause  of 
premature  breakdown, 

frequently  happens 

the  case  of  me 

eastings.  They 

are  safe  I 


as  weld  complicated  parts  by 
the  electric,  or  oxy -acetylene  process. 

THE  BOSSERT  CORPORATION 

UTICA,  N.Y. 


When  in 

|     ATLANTIC  CITY  | 

Stop  at  the 

(        HOTEL  | 

|  MO   GKANDE  | 

EUKOPEAN  PLAN 

The  location  is  ideal.    Overlooking  |[ 

B     the  famous  Boardwalk,  only  two  houses  §j§ 

5     removed.    Delightful  sunny  rooms,  ob-  B 

II     serving  the  popular  aerial  manoeuvreway  ■ 

I     over  the  sea.    In  New  York  Avenue  jj 

B     directly  at  piers,  and  best  class  theatres.  U 

You  will  find  an  atmosphere  of  south'  HJ 

B     ern  cordiality  with  friendly  prices.  Bj 

Rooms  $2.00  per  day  and  upwards 


PASCO— WIRE  WHEELS 
FOR  AIRPLANES 

Built  for  Durability  and 
Lightness 

Built  for  All  Makes  of 
Airplanes 

Actual  tests  have  proven  Pasco 
Wire  Wheels  to  be  superior  to 
all  other  makes 

Write  for  Prices 

National  Wire  Wheel  Works 

Incorporated 
General  Sales  Office:  Geneva,  N.  Y. 
Geneva,  N.  Y.  Plant  No.  2,  Hagerstown,  Md. 


2pilllllllllllllllM 


Memo :    Write  today  for  new  folder 

containing .  pictures  and  specifications  of 
THE  ACE,  America's  first  after-the-war 
airplane  designed  essentially   for  civilian 
use.    Daily  flights  now  in  progress  at  our  j 
flying  field  at  Central  Park,  L.  I. 

AIRCRAFT  ENGINEERING  CORPORATION 

Sales  Offices:  220  West  42d  St.,  New  York 

ftanwiiiiiiiiiiiniM 


Canadian  Training  Planes — a  further  develop- 
ment of  the  American  type^ — are  now  being 
offered  by  the  United  Aircraft  Engineering 
Corporation  at  Twenty-five  Hundred  Dollars : 
Engines  alone — also  suitable  for  speed  boat 
use — for  Eight  Hundred  Dollars.  A  perma- 
nent spares  and  supply  depot  has  been  estab- 
lished where  parts  may  be  obtained. 


United  Aircraft  Engineering  Corporation, 
52  Vanderbilt  Avenue, 
New  York  City. 
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GNOME  &  ANZANI  MOTORS 


G.  J.  KLUYSKENS 

112  W.  42nd  St.,  New  York 
Tel.  Bryant  886 


Inquiries  for  Parts  for  Foreign  Engines  and  Aeroplanes  Invited. 


GENERAL  STEEL  COMPANY 

ELECTRIC  ALLOY  STEELS 
VALVE  STEEL 
AEROPLANE  ENGINE  FORGING 
STEELS 
TOOL  STEELS 


Public  Service  Bldg. 
Milwaukee,  Wise. 


Detroit  Representative 
832  Dime  Bank  Bldg. 


MATTHEWS  BROS.  MFG.  CO. 

MILWAUKEE,  WIS. 

We  have  manufactured  thousands 
of  propellers  for  the  large  fighting 
seaplanes  and  flying  boats  used  by  the 
U.  S.  Navy.  We  also  build  pontoons. 
Our  excellent  facilities  are  available 
to  those  desiring  the  highest  quality  of 
workmanship  and  material. 

PROPELLERS  PONTOONS 

Contractors  to  U.  S.  Navy 


FORD  MOTORED  AEROPLANE 

FITTINGS  AND  PARTS 

MADE  BY  SPECIALISTS 

We  specialize  in  fittings  and  parts  for  Ford  motored 
aeroplanes  as  well  as  parts  for  all  kinds  of  light  aero- 
planes. Let  us  send  estimates  on  your  requirements 
and  build  your  own  machine  for  a  fraction  of  the  cost 
of  learning  to  fly  at  any  of  the  schools.  Anything 
metal  used  in  aeroplanes  we  can  make  for  you  with 
ten  years'  experience  behind  them. 

Special  Machine  Work  done  at  reasonable  -prices. 

JENNINGS  MACHINE  WORKS 

UNIONTOWN,  PA. 


Rome  Aeronautical 
RADIATORS 

Are  accepted  as  the  best 
by  the  leading  aircraft 
manufacturers  in  the  U.S. 

Send  urn  your  blue  prints. 

Rome-Turney  Radiator  Company 

ROME,  N.  Y. 


Airplane  Patents  My  Specialty 

PATENTS 

William  N.  Moore 

PATENT  ATTORNEY 

LOAN  AND  TRUST  BUILDING  . 

WASHINGTON,  D.  C. 

The  first  important  step  is  to  learn  whether  you  can  obtain  a 
patent.  Please  send  sketch  of  your  invention  with  $5.00,  and 
I  will  examine  the  patent  records  and  inform  you  whether  you 
are  entitled  to  a  patent,  the  cost  and  manner  of  procedure. 

Personal  Attention       Established  25  Years 
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"C'VERY  Liberty  Aircraft 
*■ '  Engine  built  is  equipped 
with  Zenith  Liberty  Carbure- 
tors— the  reason  is  clear  to 
Zenith  users. 

Zenith  Carburetor 

New  York  DETROIT 


w  Co. 

Chicago 


FIRM  of  Aircraft  Manufacturers  with 
good  offices  in  the  best  part  of  the 
West  End  of  London,  well  intro- 
duced with  other  aircraft  firms  and  Gov- 
ernment Departments,  desires  to  repre- 
sent good  American  house.  Highest 
references.  Write 

PEGASUS  AIRCRAFT  CO.  Ltd. 


43,  Dover  St. 


London,  W.  I,  England 


LEARN  TO  FLY 

At  the  best  equipped  flying  school  in  the  country,  where 
conditions  are  excellent  for  training  purposes. 

J.  N.  4D  TRAINING  PLANES 
OX  5  CURTISS  MOTORS 

We  now  have  an  official  observer  for  the  Aero  Club  of  America 
so  that  all  graduates  may  secure  their  certificate  from  the  Inter- 
nationale Aeronautique  Federation. 

The  complete  course  costs  but  $450.00  and  we  furnish  the  student 
with  a  machine  for  license  tests  with  no  breakage  charges. 
Fr«e  illustrated  folder  on  request 

Billy  Parker,   Chief  Instructor 

Dewey  Airplane  Company,  inc. 

'  Manufacturers   of   airplanes  for   sport,   military   and  commercial 

Purposes. 

DEWEY,  OKLAHOMA 


Your  Prospective  Customers 

are  listed  in  our  Catalog  of  99%  guaranteed  Mailing 
Lists.  It  also  contains  vital  suggestions  how  Co  ad- 
vertise and  sell  profitably  by  mail.  Counts  and 
prices  given  on  9000  different  national  Lists,  cover- 
ing all  classes;  for  instance,  Farmers.  Noodle  Mfrs., 
Hardware  Dealers,  Zinc  Mines,  etc.  This  valuabh 
reference  book  free.    Write  for  it. 

Send  Them  Sales  Letters 

Vou  can  produce  sales  or  inquiries  with  per- 
sonal letters.  Many  concerns  all  over  U.  S. 
are  profitably  using  Sales  Letters  we  write. 
Send  for  free  instructive  booklet,  "Value  of 
Sales  Letters.*1 


Ross-Gould 

Mailing 

Lists    St.  Louis 


OEBLING 

AIRCRAFT  WIRE 


STRAND,  CORD 
THIMBLES  AND 
FERRULES 

JOHN  A.  ROEBLING'S  SON 
COMPANY 

TRENTON,  N.  J. 


Future  Flyers  Attention! 

You  have  the  opportunity  of  learning  to 

Fly  for  Pleasure  or  Business 

SCHOOL  NOW  OPEN 

We  are  glad  to  answer  inquiries 


PRINCETON  FLYING  CLUB,  -  Princeton,  N.  J.,  or 
WEST  VIRGINIA  AIRCRAFT  CO.,  Wheeling,  W.  Va. 


t&diators 


FOR  AIRPLANES 

LIGHTWEIGHT  STRENGTH  QUALITY 

THE  G  *  O  MFG.  CO.,  NEW  HAVEN,  CONN. 


GTfje  Hatorence  g>perri>  Aircraft  Co. 

jht. 

Contractors  to  the  United  States  Army 
and  Navy 

Max  3,  Jfarmingrjale,  It.  3. 


GRAND  TOOL  &  MACHINE  WORKS,  Inc. 

161  GRAND  STREET,  NEW  YORK  CITY. 
Telephone,  Spring  5639 

Gauge,  Fixtures,  Dies,  Jigs  and  Models 

AEROPLANE  PARTS  AND  EXPERIMENTAL  WORK 
INVENTORS'   IDEAS  PERFECTED.    MODELS  WORKED  OUT. 
ALL  WORK  STRICTLY  CONFIDENTIAL 


TURNBUCKLES= 


METAL  PARTS  AND  ACCESSORIES 

FOR  AERONAUTICAL  USE 

Bend  fire  eenU  for  our  new 
Illustrated  catalogue 

AERO  MFG.  fc  ACCESSORIES  CO. 
18-20  Dunham  PI..  Brooklyn,  H.  Y. 
Tel.  Williamsburg  4940 
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Half  of  the  American 
airmen  have  proved 
the    Berling's  worth. 


Berlin^  Magneto 

WORTH  MORE  O     DOES  O  MORE 


MACHINES  BUILT,  REPAIRED  AND  FOR  SALE 

A  COURSE  IN  FLYING  INSTRUCTION  AND 
AEROPLANE  MECHANICS 

for  those  who  wish  to  become  pilots  or  more  efficient  pilots  either 
for  sport  or  commercial  purposes.  Best  equipment  and  flying 
field  in  the  northwest.  Address 

WALTER  BULLOCK 
638    Security   Building,    Minneapolis,  Minn. 


"Airplane  Supplies" 

NATIONAL  AEROPLANE  COMPANY 


549  W.  Washington  St. 


CHICAGO,  ILL. 


 DOEHLER  

BABBITT -LINED    BRONZE  BEARINGS 

l^SSSfS  AIRPLANE  MOTORS 

&0EHLER  Din-  Casting  ca 

MAIN  OFFICE  AND  EASTERN  PLANT 
WESTERN  PLANT       B  RO  OKLY^I  •  1^1.  Y.   NEW  JERSEY  PLANT 

TOLEDO.OHIO.  NEWARK.  N.J. 


OIL  PRESSURE  GAUGES 
AIR  PRESSURE  GAUGES 
In  Stock  THERMOMETERS 

Write  Nearest  Office 


til 


National  Gauge  Wii 
&  Equipment  Co. 


•\'1BnfJ  KresceBldg.    Lacrosse,  Wis. 

W?y        DETROIT  SIE.4ISST.,NCWTOHK 


ESTABLISHED  1911 


Flottorp  Manufacturing  Co. 

AIRCRAFT  PROPELLERS 

Ask  Any  Old  Time  Flyer 
213  Lyon  St.  Grand  Rapids,  Mich. 


Students  of  Aviation,  Model  Builders  and  Experimenters 

riie  Wading  River  Model  Airplane  &  Supply  Co..  as  the  oldest  estab- 
lishment of  this  kind  in  the  TJ.  S.,  Is  able  to  supply  you  with  the  best 
mmmm    material  at  the  most  reasonable  prices. 

Scale  Drawings  and  Blueprints  of  some  of 
the  latest  types  always  on  hand. 
We  also  make  models  to  your  own  plans  at  reasonable  prices. 
Send  J. 05  for  illustrated  Catalog. 

WADING  RIVER  MFG.  CO.,  672  Broadway,  Brooklyn,  N.  Y 


Advertising 
in  this  department 
10c  a  word 
$2.50  minimum 

Classified  Advertising 

Forms  dote  for  this  de- 
partment   on  Monday 
preceding  date  of  issue 

BUILD  THAT  NEW  AEROPLANE  now  for 

the  coming  flying  season.  Get  Catalogue  L 
propeller  and  motor  from  America's  oldest 
aeronautical  supply  house.  12c.  stamps.  Heath 
Aeroplane  Co.,  Chicago,  Illinois. 


PILOT  with   three  years*  flying  experience 

desires  position  as  instructor  of  flying  for 
reliable  firm.  Have  flown  in  England,  Canada, 
France  and  United  States.  Address  Box  346, 
Aerial  Age,  280  Madison  Ave. 


FOR  SALE:    Roberts  6  x  100  HJ».  Motor 

guaranteed  in  good  condition.  Complete  equip- 
ment. Will  sacrifice  for  quick  sale.  What 
offer?    Address  Carl  Zellneger,  Orient,  Iowa. 


ROME  WASN'T  BUILT  IN  A  DAY.  Neither 

was  our  reputation.  Aeroplanes,  Motors,  Sup- 
plies, Drawings,  Engineering  Data.  New  free 
catalog.  Chicago  Aero  Works,  Wabash  Avenue 
at  River  Street,  Chicago,  Illinois. 


FOR  SALE:  Propelling  Turning  Lathe,  Drill 
Press,  Arbor  Press,  Balancing  Stands, 
Clamps,  Benches,  etc.,  in  excellent  condition 
for  propeller  manufacturer.  For  full  list  ap- 
ply Box  322,  Aerial  Age,  280  Madison  Avenue, 
New  York,  N.  Y. 


EXHIBITION  AVIATOR  WANTED— Oppor- 
tunity to  fly  new  pusher-type  plane  Curtiss  OX5 
engine.  Must  do  stunting  and  night  flying  :f 
possible.  Address  Aviator  Harold  Bruner, 
Erie,  Pennsylvania. 


INDUSTRIAL    EXECUTIVE    experienced  in 

latest  methods  of  factory  management,  desires 
position  of  responsibility  with  reliable  firm. 
Thoroughly  qualified  for  production  on  land  and 
sea  planes  and  motors.  Address  Box  347, 
Aerial  Age,  280  Madison  Ave.,  New  York  City. 


DESIRES    CONNECTION    with  aeronautical 

concern.  Young  man  (22).  Eight  months' 
thorough  training  with  Royal  Air  Force  in 
various  types  of  gasoline  engines  and  planes, 
also  four  years'  technical  experience.  Ad- 
dress Fred  A.  Miller,  645  Lexington  Ave., 
New  York  City. 


WANTED — Model     compressed     air  motor. 

Give  full  details,  price  and  photo  if  possible  in 
letter.  Address  Clifford  Hilsinger,  1703  Chase 
Ave.,  Cincinnati,  Ohio. 


SOARING    FLIGHT    principle    embodied  in 

airplane  wing  patent  application  was  allowed 
and  withdrawn.  Will  sell  or  trade  half  in- 
terest in  the  invention.  J.  H.  Powers,  Daw- 
son, Illinois. 


COMPLETE     DRAWINGS      of  motorcycle 

motored  Monoplane  described  in  January  Issue 
of  Aerial  Age.  Price  $5.  Propellers,  Motors, 
Supplies.  Address  Fred  Burke,  1024  Lawrence 
Ave.,  Chicago,  111. 


FORD  MOTORED  AEROPLANE: — Complete 

drawings  covering  necessary  changes  to  Ford 
motor  and  construction  of  the  machine,  in  fact 
the  most  complete  drawings  ever  offered  for  a 
light  type  aeroplane.  This  machine  can  be 
built  by  anybody  and  has  proven  a  success.  A 
limited  number  of  these  drawings  will  be  sold 
for  $5.00.  If  in  doubt  write  to  Modiford  Aero 
Co.,  1018— 94th  Street,  Woodhaven,  New  York. 


RECENTLY  DISCHARGED  air  service  engi- 
neering officer  wishes  position  with  airplane 
or  automobile  manufacturer.  Two  years  in 
France  in  French  and  American  armies.  Pro- 
moted from  ranks.  Excellent  education.  Ex- 
pert mechanician.  Formerly  in  airplane 
industry.  Address  Box  344,  Aerial  Age,  280 
Madison  Ave.,  New  York  City. 


HALL-SCOTT,  A-7  MOTOR  FOR  SALE.  100 

H.P.  Aviation  motor;  new;  has  perfect 
starter;  Cost  $5000.  Ideal  motor  for  flying 
boat  or  land  machine.  Immediate  delivery. 
Price  $800.  Address  Box  34S.  Aerial  Age, 
280  Madison  Ave.,  New  York  City. 


PILOT — INSTRUCTOR — Graduate,  Gosport 

School  for  Instructors,  wide  experience  in  the 
flying  game,  wishes  position  as  pilot  for  factory 
or  private  party.  Address  Box  345,  Aerial  Age, 
280  Madison  Ave.,  New  York  City. 
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The  Meissner  Airf  one 

A  Certain  Means  of  Verbal  Communication 
While  in  Flight 

The  AIRFONE  provides  a  really 
practical  and  satisfactory  means  for 
intelligible  conversation  between  oc- 
cupants of  aircraft  and  is  especially 
valuable  in  training  the  student 
pi  lots. 

A  distinctive  advantage  of  the 
AIRFONE  is  the  elimination  of  all 
vibration  and  engine  noises  during 
conversation. 

The  AIRFONE  is  highly  en- 
dorsed by  many  army  and  navy 
aviators. 

EMIL  J.  SIMON 

217  Broadway  New  York 


V4  top  view  of  ASHMUSEN  12-Cylinder  105 
H.  P.  Self  Cooled  Aeronautic  Motor 


ASHMUSEN  HIGH 
GRADE  POWER  PLANTS 

ARE  NOW  READY  FOR  THE  MARKET 

Patents  allowed  and  pending 

They  actually  develop  over  the  rated  Horse  Power 
at  900  R.P.M.  at  propeller  shaft— 1800  R.P.M.  at  crank 
shaft,  and  are  built  for  CONTINUOUS  HEAVY  DUTY. 

Bore  3%  In.— Stroke  i>A  In.— Four  stroke  cycle. 

Ignition — High  Tension  Magneto. 

Carburetor — Improved  ASHMUSEN. 

OUlng— Forced  Feed  ASHMUSEN  System. 

Cooling  System — NONE — Self  Cooled. 

Weight— TO  H.P.— 240  Lbs. ;  105  H  P.— 360  Lbs. 

Fuel  Consumption— 70  H  P.— 7%  Gals,  per  hour.  Low  Grade. 

Fuel  Consumption — 105  H.P. — 11%  GaU.  per  hour,  Low  Grade. 

OU  Consumption — 70  H  P. — %  Gal.  per  hour.  Good  Grade. 

OU  Consumption— 105  H.P. — 1%  Gals,  per  hour.  Good  Grade. 

ASHMUSEN  MFG.  CO. 

266  Pearl  Street,  Providence,  R.  I.,  U.  S.  A- 


Christofferson   Junior   Biplan?   in   Right  at  San 
Francisco,-   March    25,    1919     carrying    150  lb. 
aviaior,  at  40  miles  per  hcur,  with  an  ordinary 
INDIAN  MOTORCYCLE  MOTOR. 


Flying  Made  Safe  and  Easy 

THIS  airplane  can  be  built  for  the  price  of  a  motor- 
cycle. Not  an  experiment,  but  a  proved  success. 
Designed  and  built  by  H.  P.  Christofferson,  one  of 
America's  pioneer  aviators.  No  expensive  equipment 
necessary.  Anyone  with  practical  mechanical  knowl- 
edge can  build  this  plane. 

Flies  at  40  miles  an  hour;  lands  at  20  miles  an  hour. 
Easily  dismantled  and  stored  in  small  space. 
Amateurs!  This  is  your  chance  to  have  a  practical 
flying  plane,  simple  and  safe  to  operate.  Send  your 
order  today — right  now!  Blueprints  and  plans  of 
construction.      Price   $5.      Send  remittance. 

C-W-B  Mfg.  Co. 

Post  Office  Box  523,  San  Francisco 


RICHARDSON  AERO- 
PLANE CORPORATION 

INCORPORATE  D 


LAND  and  WATER 

AIRCRAFT 


NEW  ORLEANS        -        -  LA. 


AERIAL  ACE  WEEKLY,  June  2,  1919  603 


GNOME  &  ANZANI  MOTORS 


G.  J.  KLUYSKENS 

112  W.  42nd  St.,  New  York 
Tel.  Bryant  886 


Inquiries  for  Parts  for  Foreign  Engines  and  Aeroplanes  Invited. 


GENERAL  STEEL  COMPANY 

ELECTRIC  ALLOY  STEELS 
VALVE  STEEL 
AEROPLANE  ENGINE  FORGING 
STEELS 
TOOL  STEELS 


Public  Service  Bldg. 
Milwaukee,  Wise. 


Detroit  Representative 
832  Dime  Bank  Bldg. 


MATTHEWS  BROS.  MFG.  CO. 

MILWAUKEE,  WIS. 

We  have  manufactured  thousands 
of  propellers  for  the  large  fighting 
seaplanes  and  flying  boats  used  by  the 
U.  S.  Navy.  We  also  build  pontoons. 
Our  excellent  facilities  are  available 
to  those  desiring  the  highest  quality  of 
workmanship  and  material. 

PROPELLERS  PONTOONS 

Contractors  to  U.  S.  Navy 


HIGH  GRADE 


Sec 


j,j  OJ  Of]  • 

ill 


jj 


SAFETY 
RELIABILITY 
ERVICE 


l"sLUNKENHEIMER  £ 


r-3 


Write  for  sWJ 
Motor  Accessories  v>"* 
l  Catalog  No.  4-AA. 


FORD  MOTORED  AEROPLANE 

FITTINGS  AND  PARTS 

MADE  BY  SPECIALISTS 

We  specialize  in  fittings  and  parts  for  Ford  motored 
aeroplanes  as  well  as  parts  for  all  kinds  of  light  aero- 
planes. Let  us  send  estimates  on  your  requirements 
and  build  your  own  machine  for  a  fraction  of  the  cost 
of  learning  to  fly  at  any  of  the  schools.  Anything 
metal  used  in  aeroplanes  we  can  make  for  you  with 
ten  years'  experience  behind  them. 

Special  Machine  Work  done  at  reasonable  prices. 

JENNINGS  MACHINE  WORKS 

UNIONTOWN,  PA. 


Rome  Aeronautical 
RADIATORS 

Are  accepted  as  the  best 
by  the  leading  aircraft 
manufacturers  in  the  U.S. 

Send  a*  your  blue  print*. 

Rome-Turney  Radiator  Company 

ROME,  N.  Y. 


Airplane  Patents  My  Specialty 

PATENTS 

William  N.  Moore 

PATENT  ATTORNEY 

LOAN  AND  TRUST  BUILDING 

WASHINGTON,  D.  C. 

The  first  important  step  is  to  learn  whether  you  can  obtain  a 
patent.  Please  send  sketch  of  your  invention  with  $5.00,  and 
I  will  examine  the  patent  records  and  inform  you  whether  you 
are  entitled  to  a  patent,  the  cost  and  manner  of  procedure. 

Personal  Attention      Established  25  Years 
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CARBURETOR 


EVERY  Liberty  Aircraft 
Engine  built  is  equipped 
with  Zenith  Liberty  Carbure- 
tors— the  reason  is  clear  to 
Zenith  users. 

Zenith  Carburetor  Co. 

ewYork     DETROIT  Chicago 


FIRM  of  Aircraft  Manufacturers  with 
good  offices  in  the  best  part  of  the 
West  End  of  London,  well  intro- 
duced with  other  aircraft  firms  and  Gov- 
ernment Departments,  desires  to  repre- 
sent good  American  house.  Highest 
references.  Write 

PEGASUS  AIRCRAFT  CO.  Ltd. 


43,  Dover  St. 


London,  W.  I,  England 


LEARN  TO  FLY 

At  the  best  equipped  flying  school  in  the  country,  where 
conditions  are  excellent  for  training  purposes. 

J.  N.  4D  TRAINING  PLANES 
OX  5  CURTISS  MOTORS 

We  now  have  an  official  observer  for  the  Aero  Club  of  America 
so  that  all  graduates  may  secure  their  certificate  from  the  Inter- 
nationale Aeronautique  Federation. 

The  complete  course  costs  but  $450.00  and  we  furnish  the  student 
with  a  machine  for  license  tests  with  no  breakage  charges. 
Fr*e  Illustrated  folder  on  request 

Billy  Parker,   Chief  Instructor 

Dewey  Airplane  Company,  inc. 

Manufacturers   of   airplanes  for   sport,   military   and  commercial 

purposes. 

DEWEY,  OKLAHOMA 


Your  Prospective  Customers 

are  listed  in  our  Catalog  of  99%  guaranteed  Mailing 
Lists.  It  also  contains  vital  suggestions  how  to  ad- 
vertise and  sell  profitably  by  mail.  Counts  and 
prices  given  on  9000  different  national  Lists,  cover- 
ing all  classes;  for  instance.  Farmers.  Noodle  Mfrs., 
Hardware  Dealers,  Zinc  Mines,  etc.  This  valuable 
reference  book  free.    Write  for  it. 

Send  Them  Sales  Letters 

You  can  produce  sales  or  inquiries  with  per- 
sonal letters.  Many  concerns  all  over  U.  S. 
are  profitably  using  Sales  Letters  we  write. 
Send  for  free  instructive  booklet,  "Value  of 
Sales  Letters." 


Ross-Gould 

Recalling 

Lists    St.  Louis 


OEBLING 

AIRCRAFT  WIRE 


STRAND,  CORD 
THIMBLES  AND 
FERRULES 

JOHN  A.  ROEBLING'S  SON 
COMPANY 

TRENTON,  N.  J. 


Future  Flyers  Attention! 

You  have  the  opportunity  of  learning  to 

Fly  for  Pleasure  or  Business 

SCHOOL  NOW  OPEN 

We  are  glad  to  answer  inquiries 


PRINCETON  FLYING  CLUB,  -  Princeton,  N.  J.,  or 
WEST  VIRGINIA  AIRCRAFT  CO.,  Wheeling,  W.  Va. 


FOR  AIRPLANES 

LIGHTWEIGHT  STRENGTH  QUALITY 

THE  G  4  O  MFG.  CO.,  NEW  HAVEN,  CONN. 


®fje  Hatorence  ^perrp  Aircraft  Co. 

Contractors  to  the  United  States  Army 
and  Navy 

fflox  3,  Jfarmingbale,  TL.  3). 


GRAND  TOOL  &  MACHINE  WORKS,  Inc. 

161  GRAND  STREET,  NEW  YORK  CITY. 
Telephone,  Spring  5639 

Gauge,  Fixtures,  Dies,  Jigs  and  Models 

AEROPLANE  PARTS  AND  EXPERIMENTAL  WORK 
INVENTORS'   IDEAS  PERFECTED.    MODELS  WORKED  OUT. 
ALL  WORK  STRICTLY  CONFIDENTIAL 


TURNBUCKLES= 


METAL  PARTS  AND  ACCESSORIES 

FOR  AERONAUTICAL  USE 

Bend  Are  centi  (or  our  new 
Illustrated  catalogue 

AERO  MFG.  *.  ACCESSORIES  CO. 
.8-20  Dunham  PI.,  Brooklyn.  N.  Y. 
Tel.  Williamsburg  4940 
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Half  of  the  American 
airmen  have  proved 
the    Berling's  worth. 


Berlin^  Magneto 

WORTH  MOREO     DOES  O  MORE 


MACHINES  BUILT,  REPAIRED  AND  FOR  SALE 

A  COURSE  IN  FLYING  INSTRUCTION  AND 
AEROPLANE  MECHANICS 


for  those  who  wish  to  become  pilots  or  more  efficient  pilots  either 
for  sport  or  commercial  purposes.  Best  equipment  and  flying 
field  in  the  northwest.  Address 

WALTER  BULLOCK 
638    Security   Building,    Minneapolis,  Minn. 


"Airplane  Supplies' 

NATIONAL  AEROPLANE  COMPANY 


549  W.  Washington  St. 


CHICAGO,  ILL. 


 DOEHLER  

BABBITT-LINED    BRONZE  BEARINGS 

%2B£%!  AIRPLANE  MOTORS 


Flottorp  Manufacturing  Co. 

AIRCRAFT  PROPELLERS 

Ask  Any  Old  Time  Flyer 
213  L.yon  St.  Grand  Rapids,  Mich. 


AND  EASTERN  PLANT 


WESTERN  PLANT 

TOLEDO.OHIO. 


BROOKLYN.  N.Y. 


'  JERSEY  PI-ANT 


NEWARK.  N.J. 


Students  of  Aviation,  Model  Builders  and  Experimenters 

The  Wading  River  Model  Airplane  &  Supply  Co..  as  the  oldest  estab- 
lishment of  this  kind  In  the  U.  S.,  is  able  to  supply  you  with  the  best 
material  at  the  most  reasonable  prices. 
Scale  Drawings  and  Blueprint!  of  some  of 
the  latest  types  always  on  hand. 
We  also  make  models  to  your  own  plans  at  reasonable  prices. 
Send  $.05  for  Illustrated  Catalog. 

WADING  RIVER  MFG.  CO.,  672  Broadway,  Brooklyn,  N.  Y 


Advertising  _  _  •    t.  _ 

in  this  department  ~.  ,  •  r  •      j         A    J  ^  •      •  Forn"  for  ™*  j1*" 

locaword  Classified    A d v e r 1 1  s  1  n g  f^Sl 

$2.50  minimum  preceding  date  of  issue 


BUILD  THAT  NEW  AEROPLANE  now  for 

the  coming  flying  season.  Get  Catalogue  L 
propeller  and  motor  from  America's  oldest 
aeronautical  supply  house.  12c.  stamps.  Heath 
Aeroplane  Co.,  Chicago,  Illinois. 


PILOT  with  three  years'  flying  experience 

desires  position  as  instructor  of  flying  for 
reliable  Arm.  Have  flown  in  England,  Canada, 
France  and  United  States.  Address  Box  346, 
Aerial  Age,  280  Madison  Ave. 


FOR  SALE:    Roberts  6  x  100  H.P.  Motor 

guaranteed  in  good  condition.  Complete  equip- 
ment. Will  sacrifice  for  quick  sale.  What 
offer?     Address  Carl  Zellneger,  Orient,  Iowa. 


ROME  WASN'T  BUILT  IN  A  DAY.  Neither 

was  our  reputation.  Aeroplanes,  Motors,  Sup- 
plies, Drawings,  Engineering  Data.  New  ■  free 
catalog.  Chicago  Aero  Works,  Wabash  Avenue 
at  River  Street,  Chicago,  Illinois. 


FOR  SALE:  Propelling  Turning  Lathe,  Drill 
Press,  Arbor  Press,  Balancing  Stands, 
Clamps,  Benches,  etc.,  in  excellent  condition 
for  propeller  manufacturer.  For  full  list  ap- 
ply Box  322.  Aerial  Age,  280  Madison  Avenue, 
New  York,  N.  Y. 


EXHIBITION  AVIATOR  WANTED— Oppor- 
tunity to  fly  new  pusher-type  plane  Curtiss  OX5 
engine.  Must  do  stunting  and  night  flying  ;f 
possible.  Address  Aviator  Harold  Bruner, 
Erie,  Pennsylvania. 


INDUSTRIAL    EXECUTIVE    experienced  in 

latest  methods  of  factory  management,  desires 
position  of  responsibility  with  reliable  firm. 
Thoroughly  qualified  for  production  on  land  and 
sea  planes  and  motors.  Address  Box  347, 
Aerial  Age,  280  Madison  Ave.,  New  York  City. 


DESIRES    CONNECTION    with  aeronautical 

concern.  Young  man  (22).  Eight  months' 
thorough  training  with  Royal  Air  Force  in 
various  types  of  gasoline  engines  and  planes, 
also  four  years'  technical  experience.  Ad- 
dress Fred  A.  Miller,  645  Lexington  Ave., 
New  York  City. 


WANTED — Model     compressed    air  motor. 

Give  full  details,  price  and  photo  if  possible  in 
letter.  Address  Clifford  Hilsinger,  1703  Chase 
Ave.,  Cincinnati,  Ohio. 


SOARING    FLIGHT    principle    embodied  in 

airplane  wing  patent  application  was  allowed 
and  withdrawn.  Will  sell  or  trade  half  in- 
terest in  the  invention.  J.  H.  Powers,  Daw- 
son, Illinois. 


COMPLETE     DRAWINGS     of  motorcycle 

motored  Monoplane  described  in  January  Issue 
of  Aerial  Age.  Price  $5.  Propellers,  Motors, 
Supplies.  Address  Fred  Burke,  1024  Lawrence 
Ave.,  Chicago,  111. 


FORD  MOTORED  AEROPLANE : — Complete 

drawings  covering  necessary  changes  to  Ford 
motor  and  construction  of  the  machine,  in  fact 
the  most  complete  drawings  ever  offered  for  a 
light  type  aeroplane.  This  machine  can  be 
built  by  anybody  and  has  proven  a  success.  A 
limited  number  of  these  drawings  will  be  sold 
for  $5.00.  If  in  doubt  write  to  Modiford  Aero 
Co.,  1018— 94th  Street,  Woodhaven,  New  York. 


RECENTLY  DISCHARGED  air  service  engi- 
neering officer  wishes  position  with  airplane 
or  automobile  manufacturer.  Two  years  in 
France  in  French  and  American  armies.  Pro- 
moted from  ranks.  Excellent  education.  Ex- 
pert mechanician.  Formerly  in  airplane 
industry.  Address  Box  344,  Aerial  Age,  280 
Madison  Ave.,  New  York  City. 


HALL-SCOTT,  A-7  MOTOR  FOR  SALE.  100 

H.P.  Aviation  motor;  new;  has  perfect 
starter;  Cost  $5000.  Ideal  motor  for  flying 
boat  or  land  machine.  Immediate  delivery. 
Price  $800.  Address  Box  348,  Aerial  Age, 
280  Madison  Ave.,  New  York  City. 


PILOT— INSTRUCTOR— Graduate,  Gosport 

School  for  Instructors,  wide  experience  in  the 
flying  game,  wishes  position  as  pilot  for  factory 
or  private  party.  Address  Box  345,  Aerial  Age, 
280  Madison  Ave.,  New  York  City. 
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The  Meissner  Airf  one 

A  Certain  Means  of  Verbal  Communication 
While  in  Flight 

The  AIRFONE  provides  a  really 
practical  and  satisfactory  means  for 
intelligible  conversation  between  oc- 
cupants of  aircraft  and  is  especially 
valuable  in  training  the  student 
pi  lots. 

A  distinctive  advantage  of  the 
AIRFONE  is  the  elimination  of  all 
vibration  and  engine  noises  during 
conversation. 

The  AIRFONE  is  highly  en- 
dorsed by  many  army  and  navy 
aviators. 

EMIL  J.  SIMON 

217  Broadway  New  York 


%  top  view  of  ASHMUSEN  12-Cylinder  105 
H.  P.  Self  Cooled  Aeronautic  Motor 


ASHMUSEN  HIGH 
GRADE  POWER  PLANTS 

ARE  NOW  READY  FOR  THE  MARKET 

Patents  allowed  and  pending 

They  actually  develop  over  the  rated  Horse  Power 
at  900  R.P.M.  at  propeller  shaft— 1800  R.P.M.  at  crank 
shaft,  and  are  built  for  CONTINUOUS  HEAVY  DUTY. 

Bore  i%  In. — Stroke  4V4  In.— Four  stroke  cycle. 

Ignition — High  Tension  Magneto. 

Carburetor — Improved  ASHMUSEN. 

Oiling— Forced  Feed  ASHMUSEN  System. 

Cooling  System— NONE — Self  Cooled. 

Weight— 70  H.P.— 240  Lbs. ;  105  H  P.— 360  Lbs. 

Fuel  Consumption— 70  H.P.— ly.  Gals,  per  hour.  Low  Grade 

Fuel  Consumption— 105  H  P. — i\y.  Gals,  per  hour.  Low  Grade 

OU  Consumption— 70  H  P.— %  Gal.  per  hour.  Good  Grade. 

OU  Consumption— 105  H.P.— 1%  Gals,  per  hour.  Good  Grade. 

ASHMUSEN  MFG.  CO. 

266  Pearl  Street,  Providence,  R.  I.,  U.  S.  A. 


Christoff erson   Junior   Biplane   in  flight   at   S  hi 
Francisco,    March   23,    1919     carrying    150  lb. 
aviator,  at  40  miles  per  hcur,  with  an  ordinary 
INDIAN  MOTORCYCLE  MOTOR. 


Flying  Made  Safe  and  Easy 

THIS  airplane  can  be  built  for  the  price  of  a  motor- 
cycle. Not  an  experiment,  but  a  proved  success. 
Designed  and  built  by  H.  P.  Christoff erson,  one  of 
America's  pioneer  aviators.  No  expensive  equipment 
necessary.  Anyone  with  practical  mechanical  knowl- 
edge can  build  this  plane. 

Flies  at  40  miles  an  hour;  lands  at  20  miles  an  hour. 
Easily  dismantled  and  stored  in  small  space. 
Amateurs!  This  is  your  chance  to  have  a  practical 
flying  plane,  simple  and  safe  to  operate.  Send  your 
order  today — right  now!  Blueprints  and  plans  of 
construction.      Price  $5.      Send  remittance. 

C-W-B  Mfg.  Co. 

Post  Office  Box  523,  San  Francisco 


RICHARDSON  AERO- 
PLANE CORPORATION 

INCORPORATE  D 


LAND  and  WATER 

AIRCRAFT 


NEW  ORLEANS        -        -  LA. 


Municipal  Executives,  Chambers  of  Commerce 
and  Enterprising  Business  Men 

Throughout  the  length  and  breadth  of  the  U.  S.,  awake  to  the  fact 
that  the  commercial  era  of  aviation  has  dawned,  are  invited  to 

communicate  with 

The  Air  Pilots'  Bureau 

299  Madison  Avenue 
New  York  City 


Based  upon  the  highly  successful  experiences  of  the  Directorate,  in  commercial- 
izing aeronautics  in  Europe  and  the  United  States  during  the  past  seven  years, 
the  Bureau  proffers,  without  charge,  sound,  logical  and  practical  advice  to  all 
whom  the  foregoing  may  interest. 

The  Air-Pilots'  Bureau  has  been  established  for  the  purpose  of  advancing  the 
cause  of  Commercial  Aeronautics  and,  also,  bringing  together  men  of  business 
enterprise  and  retired  Air  Service  pilots  desirous  of  adopting  flying  (wholly  or 
partly)  as  a  profession. 

The  Bureau  recommends  the  services  of  only  the  most  proficient  and  reliable 
air  pilots  (located  in  all  parts  of  the  country)  and  whose  qualifications  and 
references  entitle  them  to  registration. 

Strictly  first-class  pilots  having  the  essential  experience  and  ability  to  direct 
aerial  transportation  (passenger  or  freight)  systems,  or  aviation  fields,  or  to 
undertake,  respectively,  flying  instruction,  passenger-carrying,  exhibition 
work,  aerial  delivery,  advertising,  etc.,  etc.,  should  apply  for  registration 
form.  The  Bureau  reserves  the  right  to  decline  registration  to  applicants 
located  in  cities,  towns  or  districts  which  may  be  already  adequately  repre- 
sented on  its  books. 

Registrants  located  nearest  to  points  of  call  for  air-pilots'  services  are  entitled 
to  first  consideration  irrespective  of  the  order  of  their  registration.  Advice, 
in  every  direction  desired,  is  freely  given. 

The  Air-Pilots'  Bureau  makes  no  charge  for  any  service  it  may  render  to  its 
registrants  or  those  who  may  engage  them.  Postage  for  replies  should  accom- 
pany all  inquiries  and  requests  for  registration  forms. 

Address  all  communications : — 

THE  SECRETARY. 


DURING  the  last  two  years,  Goodyear 
balloons  have  traveled  more  than  two 
hundred  thousand  miles. 
In  this  time  and  over  this  distance  they 
have  carried  more  than  thirty-six  thousand 
passengers — without  a  single  fatality. 
This  can  be  taken  as  a  promise  of  what 
tomorrow  holds  for  Aeronautics — as  an 
indication  of  the  future  accomplishments 
of  Goodyear  balloons. 
But  behind  this  present  impressive  Good- 
year record  is  a  foundation  of  nine  years 
of  Goodyear  pioneering. 
It  includes  an  intensive  study  of  aeronau- 
tics that  has  developed  Goodyear  balloon 
men  of  unquestioned  authority. 
It  includes  the  construction  of  more  than 
eight  hundred  balloons — spherical,  kite 
and  dirigible. 

Today,  we  are  prepared  to  submit  plans 
and  specifications  for  any  type  of  balloon 
desired — from  the  smaller  sizes  to  the  huge 
Trans-Ocean  liners. 

Balloons  of  Any  Size  and  Every  Type 
Everything  in  Rubber  Jor  /lie  Airplane 
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100% 

uparti  (Phig  ^fey^rmance 

^mrkai  we  did  for  tfie  dic/fi compression  liberty 
engines,  we  are  prepared  io  do  Jvr 
your  moioir. 
Consult  Us 


■  0. 

SOLE  OWNERS, MANUFACTURERS   AND  PATENTEES  OF 


'0 


MOSLER    SPITFIRE,  VESUVIUS  and  SUPERIOR  SPARK  PLUGS 


MT.  VERNON,   NEW  YORK 


AUSTIN  SMITH 
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Like    the  Wino's   of  a  Bird! 


1 


Christmas  Airplanes 

The  wings  of  Christmas  Air- 
planes are  flexible  like  those  of  a 
bird.  They  flex  vertically,  diag- 
onally and  along  the  line  of 
flight.  This  adjustment  is  auto- 
matic, perfectly  taking  care  of 
varying  wind  pressures.  These 
features  make  for  safety,  speed 
and  ease  of  control  and  are  pos- 
sessed by  no  other  type  of  plane. 

Christmas  Airplanes  do  not  suf- 
fer from  wind  shock.  Write  for 
full  information. 


o 


1269  Broadway 

Si  i  ii    muni  mi  m— m 


New  York  Cittj,  N.Y. 
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on 


U.S.NAVY  SEAPLANES 

in  record-breaking  flight  across  the  ocean 


D 


■ 


^^Piese  -famous  ^^adiators 
xoere  selected  bif  iheNavifDept. 
for  this  important  flight  because 
of  their  Absolutel)ependabilitif 


&O  RADIATORS  have  again  demonstrated  their  remarkable  efficiency 
^  in  the  notable  flight  of  the  NC  boats — undoubtedly  the  greatest  test  to 
which  any  radiator  could  be  subjected.  All  these  boats  were  equipped  with  G 
&  O  Radiators.  According  to  dispatches,  the  Liberty  engines  were  perfectly 
cooled  during  the  entire  voyage  of  the  NC-4  as  well  as  the  NC-i  and  3,  which 
were  forced  to  alight  because  of  fog. 

The  G  &  O  Mfg.  Co.  New  Haven,  Conn 
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The  NC-4  Wins 

The  motors  of  the  NC-4,  winner  of  the 
sensational  Trans- Atlantic  flight  from 
America  to  England,  were  lubricated  with 

Gulf  Liberty  Aero  Oil 

This  wonderful  machine  used  "Gulf"  oil  on  its 
entire  flight.  The  Navy  carefully  provided  sup- 
plies of  "Gulf"  oil  at  Rockaway  and  at  all  stations 
along  the  entire  course, — Halifax,  Nova  Scotia; 
Trepassey  Bay,  Newfoundland ;  Horta  and  Ponta 
Delgada,  Azores;  Lisbon,  Portugal;  Plymouth, 
England,  and  on  all  supply  ships. 

Perfect  Lubrication  Imperative 

This  epoch  making  flight  was  made  possible  by 
perfect  lubrication. 

After  exhaustive  scientific  tests  of  all  competi- 
tive oils  GULF  LIBERTY  AERO  OIL  was  se- 
lected for  this  SUPREME  TEST. 

Use  Gulf  Lubricants  and  Win 


GULF  REFINING  COMPANY 

The/e  is  more  power  in 

That  Good  Gulf  Gasoline  and  Supreme  Auto  Oil 
The  Choice  of  Discriminating  Users 


Contractors  to 

H.M.  GOVERNMENT. 


AERIAL  ACE  WEEKLY,  June  9,  1919  615 


DISTANCE  TYPE 

BOTCE 
MOTO  METER 


On  the  Perfect  Performance  of  the  Motor  Depends 
the  Entire  Life  of  the  Aeroplane  and  Its  Occupants. 

BOTCE 

The  Use  of  the  MOTO  METER 

Gives  to  the  pilot  at  all  times  an  unfailing  indication  of  the  motor's  condition.     Its  accuracy  is 
absolute.    Its  construction  a  masterpiece  of  scientific  design. 

The  Boyce  Moto-Meter  is  in  use  on  over  two  million  motor  cars,  trucks,  trac- 
tors, motor  boats,  and  airplanes.  A  model  is  manufactured  for  every  condi- 
tion of  motor  service. 

The  great  success  of  this  motor  heat  indicator  has  been  due  to  its  positive 
accuracy.     Its  action  is  unfailing. 
Such  an  instrument,  unless  accurate,  is  worthless. 

THE  MOTO  METER  COMPANY,  Long  island  City,  N.  Y. 
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EVE R|Y  DROP  OF 
GASOLINE  USED  BY 
THE  NC-4  WAS 
PUMPED  BY 


KELLOGG  Pumps 

That  the  U.  S.  NAVY  selected  the  KELLOGG 
for  this  service — so  vital  to  the  success  of  the  first 
Trans-Atlantic  Flight  —  is  a  more  convincing 
argument  for  the  high  quality  and  efficiency  of 
KELLOGG  PUMPS  than  anything  we  ourselves 
could  possibly  say. 

KELLOGG   MANUFACTURING  CO. 

Rochester  Makers  of  New  York 


K 


ELLOG 

ENGINE  DRIVEN 


G 


T  i  r  el-  Pump 

For  Automobiles  and  Motor  Trucks 
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NEW  JERSEY  VENEER  CO. 

Furnished  the  Plywood 
for  the 

NC  SQUADRON 

THE  United  States  Navy  selected  our  plywood  for  the  NC 
squadron  because  experience  had  taught  them  the  dependa- 
bility of  our  product — no  chance  could  be  taken  with  this  most 
important  detail. 

We  can  furnish  you  with  plywood  which  has  passed  all  govern- 
ment tests  for  fuselage  construction  in  large  and  small  sheets  from 
one-sixteenth  inch  total  thickness  to  a  multiple  ply  construction 
for  wings,  ribs,  struts,  engine  bearers,  etc. 

Let  us  supply  your  requirement. 
We  can  make  immediate  deliveries. 

NEW  JERSEY  VENEER  CO.  \ 

260  W.  RAILWAY  AVENUE, 

Tel.  3620  Paterson  PATERSON,  N.  J.,  U.  S.  A. 
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The  U.  S.  Navy 

came  to 

BEAVER 

I  fortheN.C.4 

METAL  FITTINGS 

I 

Practically  all  the  metal  fittings,  includ- 
ing nuts,  bolts,  device  pins,  anchor 
plates,  terminals,  etc.,  used  in  the  con- 
struction of  the  N.  C.  Squadron  were 
supplied  by  us. 

Our  facilities,  which  made  this  exact- 
ing work  for  the  U.  S.  Navy  N.  C. 
Squadron  possible  is  at  your  service, 
and  is  ready  to  supply  your  require- 
ments in  this  line  with  the  same  high 
quality  of  workmanship  and  accuracy 
demanded  by  the  U.  S.  Navy. 

Prompt  Deliveries 

BEAVER 

Machine  &  Tool  Company 

Newark,  New  Jersey 


The  NC-l,NC-3anJNC-4 

WERE  EQUIPPED  WITH 

JONES 


Aeroplane  Tachometers 

NAVY  DEPARTMENT 
BUREAU  OF  STEAM  ENGINEERING 
WASHINGTON,  D.  C. 

May  27,  1919 

Refer  to  No.  4 1 95 56-736-4-DA 
Gentlemen : — 

In  reply  to  your  letter  of  May  19,  1919,  the 
bureau  advises  that  the  flying  boats  NC- 1 ,  NC-3 
and  NC-4  were  equipped  with  the  Jones-Motrola 
Tachometers. 

Very  respectfully, 
(Signed)  O.  W.  KOESTER, 

Acting  Chief  of  Bureau. 

Jones-Motrola,  Inc. 
29  West  35th  St., 
N.  Y.  City. 

Over    10,000   Jones   Aeroplane   Tachometers  have 
been  supplied  to  the  U.  S.  Army  and  Navy. 

JONES-MOTROLA,  Inc. 

29-33  West  35th  Street,  New  York  City 

Manufacturers  of 

Jones  Aeroplane  Tachometers 
and    Air    Speed  Meters 
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Albree  Monoplane 
Licensee 

Contractors  to  the  United  States  Government 

Builders  of  Hollow  Spars  on 

NC-l — NC-2 — NC-3— NC-4 

Pigeon  Hollow  Spar  Co. 

ESTABLISHED  1830 

HOLLOW  SPARS,  DERRICKS,  FLAG  POLES 

131  COLERIDGE  ST.,  E.  BOSTON,  MASS. 

TK-?  rouniure    103   E-  B-  CABLE  ADDRESS 

TELEPHONES       24   £     B  "SPARS" 

Airplanes  built,  designed  and  repaired 


Hollow  outriggers  carrying  tail  group  on  NC-4  manufactured  by  us 
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CHOSEN    FOR  THE 

LIBERTY 

AEROPLANE  MOTOR 

When  the  automotive  industry  was  called  upon 
to  produce  the  Liberty  Aeroplane  motor,  the 
United  States  Government  sought  out  the  lead- 
ing specialists  to  produce  the  component  parts. 
No  chance  could  be  taken  with  this,  the  most 
important  work  the  industry  was  ever  called 
upon  to  execute.  It  was  natural  that  the  making 
of  the  camshafts  was  entrusted  to  L.  O.  Gordon 
and  his  organization,  because  ten  years  of  experi- 
ence had  taught  the  engineers  who  were  responsi- 
ble for  this  motor  that 

GORDON 

MOTOR  CAM  SHAFTS 

could  be  depended  upon  for  the  precise  accuracy  which 
alone  would  insure  the  flexibility  of  the  Liberty  Motor 
and  maintain  the  perfect  rythm  and  harmony  of  valve 
and  ignition  mechanism  so  eagerly  desired. 

What  Gordon  did  for  the  United  States  Government  it 
can  do  for  you — Experimental  work  delivered  one  week 
after  drawings  are  received. 

Correspondence  Invited 


L.  0.  Gordon  Manufacturing  Co. 
Muskegon,  Mich. 


AERIAL  AGE  WEEKLY,  June  9,  1919 


621 


Much  depends 


on 


Ensure 
the  best  results 
by  using 


DOPE 


Now  being  manufactured  in  Amer- 
ica under  license  from  Titanine, 
Ltd.,  contractor  to  British,  French 
and  Italian  Governments. 


TITANINE,  Inc. 

2  Rector  St.,  New  York  Telephone  3178  Rector 

Factory:  Union,  Union  County,  New  Jersey 

Manufacturers  of 

Aeroplane  Dope  Finishing  Varnish 

Pigmented  Varnish  Identification  Colors 

Planoline  Fireproofing  Solution 
Dope  Resisting  Paint 
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r  I  AHERE  was  no  chance  to  join 
them  for  week-ends.  Connec- 
tions were  poor;  there  was  a  ten 
hours'  ride.  That  meant  twenty 
hours  out  of  the  thirty-six  —  no 
Saturday  or  Sunday  evenings. 

The  Curtiss  M-F  Flying  Boat  has 
changed  all  that.  They  are  now  only  two 
hours  distant  by  air;  the  air-line  is  direct, 
and  air-speed  twice  that  of  land  or  water. 
A  wonderful  ride  Saturday  afternoon  into 
the  sunset,  with  a  trip  Monday  after 
hreakfast,  accomplishes  what  was  before 
impossible ! 

Immediate  Deliveries 


CURTISS  AEROPLANE  &  MOTOR  CORPORATION ;  Sales  Offices:  52  Vanderbilt  Ave.,  New  York 

CURTISS  ENGINEERING  CORPORATION,  Gatden  C ily.  Lone  Island  THE  BURGESS  COMPANY    Marnlehead,  Mass. 
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GREATER  DEVELOPMENT  OF  AMERICAN  AERO- 
NAUTICS URGED  AT  ATLANTIC  CITY  CONVENTION 


THE  country  and  the  press  are  applauding  the  Second 
Pan-American  Aeronautic  Convention.  For  thirty-two 
consecutive  days  this  convention,  with  the  demonstrations 
at  the  Atlantic  City  Airport,  has  been  educating  the  country  to 
the  marvelous  future  of  American  aeronautics,  and  has 
aroused  interest,  in  aeronautics  among  the  hundreds  of  thou- 
sands of  people  of  different  lines  of  endeavor. 

The  representatives  of  thirty-two  countries  attended  the 
Convention,  and  they  were  unanimous  in  stating  that  this  was 
the  greatest  and  most  constructive  convention  ever  held.  The 
fact  that  the  Convention  and  Exposition  resulted  in  the  sale 
of  not  less  than  150  aeroplanes  is  an  evidence  of  the  tre- 
mendous public  interest  created.  It  has  given  American  aero- 
nautics a  new  start,  a  veritable  flying  start. 

Urge  Greater  Aeronautical  Development 

The  convention  adopted  resolutions  urging  upon  Congress 
the  adoption  of  a  liberal  program  of  the  development  of  aero- 
nautics, including  the  establishment  of  engineering  schools  in 
every  state  along  the  plans  of  the  state  agricultural  colleges 
and  experiment  stations  to  do  for  aviation  what  the  latter  have 
done  for  agriculture. 

The  resolutions,  which  received  the  unanimous  endorse- 
ment of  the  Aero  Club  of  America  and  the  Aerial  League  of 
America  before  it  was  introduced  and  passed  amid  much 
enthusiasm,  read : 

"Whereas,  It  is  universally  conceded  that  the  development 
of  the  natural  resources  of  the  United  States,  together  with 
the  encouragement  of  American  industries  and  commerce  of 
all  kinds,  is  one  of  the  most  vitally  important  matters  for  the 
consideration  of  the  Special  Session  of  Congress,  and 

"Whereas,  It  is  obvious  that  organized  engineering  and  in- 
dustrial research  is  one  of  the  most  important  and  necessary 
factors  in  such  development  of  our  natural  resources,  indus- 
tries and  commerce,  and 

'Whereas,  The  art  of  flying  has  been  so  far  developed  that 
the  use  of  flying  machines,  of  various  kinds  has  taken  a  per- 
manent place  in  the  commercial  life  of  the  nation  as  well  as 
in  the  equipment  of  the  American  Army  and  Navy,  and 

"Whereas,  the  art  of  flying  and  the  devices  for  flying  and 
minimizing  the  dangers  of  flying  have  only  begun  to  be  de- 
veloped, and  need  the  broadest  encouragement,  and 

"Whereas,  The  establishing  of  engineering  experiment  sta- 
tions in  each  state  and  territory  for  the  promotion  of  engi- 
neering and  industrial  research  as  a  measure  of  industrial, 
commercial  and  naval  progress  and  preparedness  in  time  of 
peace  or  war  is  one  of  the  most  important  steps  which  Con- 
gress could  take  at  this  time  in  the  encouragement  of  further 
progress  in  the  art  of  flying,  and  the  development  of  men 
trained  in  research  along  all  lines  bearing  upon  the  art  of 
flying  and  the  construction  of  flying  equipment,  and 

"Whereas,  There  is  a  bill  before  the  Special  Session  of 
Congress,  known  as  the  Smith  Howard  Bill,  proposing  the 
establishment  of  the  said  engineering  experiment  station,  the 
work  of  which  includes  aeronautics,  aerodynamics  and  many 
other  rasearches  and  investigations  bearing  upon  the  art  of 


flying  and  the  production  of  materials  needed  in  the  art  of 
flying ; 

"Therefore,  Be  It  Resolved,  That  the  Second  Pan-American 
Aeronautical  Convention,  in  executive  session,  Atlantic  City, 
New  Jersey,  express  its  unanimous  endorsement  of  this  Act 
by  the  Congress  of  the  United  States  in  making  appropriations 
for  the  establishing  of  the  proposed  engineering  experiment 
stations,  and  also  the  hope  of  this  body  that  Congress  will  by 
this  Act  give  this  encouragement  to  American  engineering 
and  industrial  research  without  further  delay." 

The  resolution  followed  the  report  presented  by  Henry 
Woodhouse. 

"The  flight  of  the  NC-4  has  opened  the  way  for  non-stop 
transatlantic  flights,"  said  the  report.  "But  it  is  evident  that 
to  make  such  voyages  it  will  be  necessary  to  revolutionize 
aeroplane  construction. 

"A  flier  capable  of  crossing  from  Atlantic  City  to  Paris, 
for  instance,  will  have  to  be  three  times  as  large  as  the  NC-4. 
One  of  the  most  important  features  of  the  NC  type  machines 
is  that  the  lift  is  thirteen  pounds  per  square  foot  of  wing  sur- 
face, whereas  the  maximum  lift  per  square  foot  of  wing  sur- 
face in  aeroplanes  heretofore  has  been  only  nine  pounds  to 
the  square  foot.  These  four  pounds  represent  a  great  gain 
when  it  is  considered  that  the  NC  weighs  more  than  25,000 
pounds.  This  gain  makes  it  possible  to  think  of  building  an 
air  liner  capable  of  crossing  from  Atlantic  City  to  Paris.  But 
such  an  aeroplane  will  have  to  lift  a  load  of  over  100,000 
pounds,  including  the  commercial  load,  and  therefore  it  will 
require  not  less  than  10,000  square  feet  of  wing  surface. 

"This  can  be  done,  although  it  will  require  a  different  ar- 
rangement of  the  wings  from  that  now  followed  in  aeroplane 
construction.  A  biplane  which  would  do  this  would  need  a 
wing  span  of  171  feet  and  a  chord  of  over  28  feet.  Bmt  these 
dimensions  are  unwieldy,  and,  anyway,  we  are  not  going  to 
stop  with  a  machine  that  will  lift  fifty  tons. 

"The  only  way  to  get  them  is  to  have  more  planes  or  wings. 
Caproni  has  done  this  with  his  great  triplanes.  But  is  there 
any  reason  why  we  should  stop  with  three  wings?  Why  not 
have  four,  five,  or  a  dozen  ?  The  idea  of  tandem  wings  was 
applied  by  Professor  Langley  in  his  plane  many  years  ago, 
and  therefore  it  is  not  new,  nor  is  the  idea  of  multiplanes. 
But  to  apply  these  ideas  to  the  construction  of  large  machines 
involves  solving  new  problems.  - 

"How  are  we  going  to  construct  a  body  or  fuselage  for  this 
multiplane?  We  must  provide  spaces  for  cargo  in  such  loca- 
tions so  as  to  make  them  readily  accessible  and  at  the  same 
time  to  make  the  movement  about  the  center  of  gravity  of 
the  whole  machine  either  comparatively  small  or  else  nicely 
equalized,  in  order  to  prevent  undesirable  flying  defects.  The 
problem  of  fuel  storage  is  also  present.  The  machine  would 
be  multi-motored,  and  the  location  of  these  motors  and  their 
fuel  supply  will  involve  a  large  amount  of  careful  planning. 

"Furthermore,  if  our  plane  is  to  be  a  passenger  carrier, 
comfortable  quarters  must  be  provided.  Here  again  we  must 
try  to  emulate  the  standards  of  yacht  and  ship  builders.  We 
should  try  to  locate  our  passengers  so  that  they  could  obtain 
an  unimpaired  view,  since  this  is  one  of  the  supreme  joys  of 
an  air  voyage. 

"The  type  of  multiplanes  will  also  involve  problems.    If  it 
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is  to  be  a  flying-boat  type,  it  must  be  made  strong  and  sea- 
worthy, and  at  the  same  time  not  unduly  heavy.  If  we  are 
planning  a  land  machine  the  landing  gear  must  be  propor- 
tioned to  withstand  the  heavy  loads,  with  a  good  factor  of 
safety,  and  yet  not  offer  too  much  air  resistance  in  flight. 

"We  recall  that  the  Avron  triplane  at  the  Boston-Harvard 
meet,  September,  1910,  had  the  tendency  to  topple  over  at  the 
least  cause.  That  established  a  traditional  prejudice  against 
triplanes  and  quadruplanes.  But  the  height  of  aeroplanes  has 
gone  up,  and  although  the  prejudice  still  remains,  the  height 
of  aeroplanes  is  increasing  year  by  year.  The  Porte  triplane 
is  over  27  feet  6  inches  high ;  the  Caproni  triplane  is  over  19 
feet  high;  the  Gotha-Zeppelin  is  21  feet  high;  the  Voisin 
triplanes  18  to  19  feet  high;  the  Handley  Pages  are  18  to 
20  feet  high,  and  the  NC  type  is  19  feet  high. 

"But  there  is  a  limit  to  the  piling  of  one  plane  on  top  of 
another  for  the  reason  that  you  soon  make  the  machine  so 
topheavy  that  it  is  hard  to  fly  and  almost  impossible  to  land 
without  turning  a  somersault.  So  we  have  got  to  find  some 
other  way  of  arranging  our  extra  wings  if  we  are  to  have 
them.  If  we  tried  to  build  a  triplane  with  10,000  feet  of  sur- 
face it  would  have  to  be  about  50  feet  high,  and  I  shouldn't 
like  to  be  in  it  when  it  tried  to  land. 

"But  suppose  we  make  it  a  quadruplane,  and  instead  of 
putting  our  four  wings  one  above  the  other  we  put  one  pair 
in  front  and  another  pair  back  of  them.  We  can  go  on  adding 
more  wings  at  will,  grouping  them  in  sets  so  that  we  can 
increase  the  lifting  surface  beyond  anything  that  is  considered 
possible  now  and  yet  without  making  a  topheavy  machine. 
It  is  up  to  our  aeronautical  engineers  to  work  out  these  prob- 
lems, and  I  prophesy  that  they  will  do  it  in  the  near  future. 

"Congress  should  allow  the  funds  necessary  for  the  Army, 
Navy,  and  Post  Office  to  conduct  the  experiments  necessary 
to  develop  these  huge  planes.  To  the  Navy  these  large  planes 
will  be  regular  flying  torpedo  boats,  carrying  several  full 
sized  Whitehead  torpedoes  and  going  at  100  miles  an  hour. 
To  the  Army  it  will  mean  having  aeroplanes  capable  of 
carrying  3-inch  guns,  which  would  be  most  potential  weapons 
for  coast  defense  and  for  preventing  the  landing  of  enemy 
forces  on  American  soil ;  to  the  Post  Office  it  will  mean  de- 
livering mail  between  New  York  and  San  Francisco  and  from 
the  United  States  to  England,  France  and  Italy  without  stops. 
It  is  a  most  important  development  which  should  be  supported 
by  Congress.  It  will  bring  about  commercial  transportation 
by  air  on  a  large  scale  and  will  solve  some  of  the  most  difficult 
problems  ot  transportation." 

Aerial  Forest  Fire  Patrol 

The  aerial  timber  "cruiser"  is  the  newest  commercial  devel- 
opment of  the  aeroplane  and  the  flying  boat.  Vast  tracts  in 
the  northwest,  rich  in  mineral  deposits  and  fine  timber,  are 
shortly  to  be  placed  under  the  scrutiny  of  experts  through  the 
use  of  aircraft,  contracts  for  such  surveys  having  already  been 
awarded  to  the  pioneer  commercial  air  line  formed  for  that 
purpose,  according  to  Lieut.  Col.  R.  B.  Girouard,  a  Canadian 
engineer-flyer,  speaking  before  the  Second  Pan-American 
Aeronautic  Congress. 

"The  possibilities  of  the  flying  boat  and  hydroaeroplane  as 
a  means  of  transprotation  into  the  interior  of  Canada  is 
becoming  more  apparent  every  day.  It  gives  a  unique  op- 
portunity for  the  hundreds  of  trained  flyers  who  received 
their  schooling  during  the  war.  The  owners  of  big  timber 
and  mineral  tracts  are  recognizing  now  that  the  flying  machine 
offers  the  quickest,  easiest  and  cheapest  means  of  securing  the 
information  that  will  lead  to  the  development  of  the  richest 
kind  of  territory. 

"Heretofore  it  has  been  necessary  to  send  out  experts  and 
guides  to  make  these  prospecting  trips.  It  was  arduous  work 
that  entailed  great  expense  and  months  of  travel.  But  now 
aircraft  are  preparing  to  change  all  of  this.  The  flying  boat 
and  the  hydroaeroplane  are  the  logical  means  of  mapping  out 
and  investigating  the  resources  of  this  country,  because  more 
than  twenty-five  per  cent  of  the  area  is  water,  and  there  is 
good  landing  always  in  sight  on  the  rivers  and  lakes  to  which 
the  flyer  could  drop  at  any  time. 

"The  plan  being  followed  out  is  to  divide  the  areas  up  into 
blocks  that  are  numbered.  The  cruiser  flies  to  the  particular 
block  he  wishes  to  prospect,  secures  samples  of  the  minerals 
or  timbers  and  in  addition  to  laying  out  maps  also  secures 
aerial  photographs,  so  that  when  he  returns  to  the  headquar- 
ters of  the  projecting  company  he  is  able  to  show  not  only 
the  products,  but  also  by  actual  photographs  point  out  how  the 
stuff  is  located  and  point  out  the  best  meas  of  transportation. 
1  here  is  one  strip  250  miles  long  and  30  miles  wide  that  such 
prospecting  is  to  be  carried  out  on  shortly,  the  contracts 
l  aving  already  been  signed. 

"Reference  to  the  Dominion  and  Provincial  Geological  re- 
ports will  satisfy  anybody  of  the  great  possibilities  of  this 


north  country,  especially  in  Northern  Quebec  and  Ungava. 
Twelve  years  ago  the  Ontario  Government  projected  and  built 
the  Temiscamingue  and  Xorthern  Ontario  Railway  from 
North  Bay  to  Cochrane,  resulting  in  the  opening  up  of  the 
famous  Cobalt  Silver  area  and  the  Porcupine  Gold  Fields  and 
the  Abitibi  Clay  Belt  were  added  to  agricultural  areas  of 
Ontario  and  timber  and  pulp  wood  limits  were  thrown  open 
to  the  public  for  development.  These  same  latitudes  produced 
east  into  the  Province  of  Quebec  are  as  yet  undeveloped.  In 
fact,  I  might  say,  unexplored,  but  the  reports  brought  in  by 
surveyors,  geologists  and  sportsmen  all  tend  to  prove  that 
Xorthern  Quebec  has  at  least  the  same  possibilities  as  Xorth- 
ern Ontario. 

"The  projection  of  railroad  surveys,  the  traverse  of  rivers 


President  Alan  R.  Hawley,  of  the  Aero  Club  of  America,  Secretary 
Augustus  Post,  and  Mr.  Henry  Woodhouse  greeting  Capt.  James  at 
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and  lakes  by  aerial  photographs,  in  fact,  the  securing  of  in- 
formation in  detail  heretofore  impossible  to  get,  except  in  a 
very  rough  and  general  way — information  valuable  to  the  gov- 
ernment, the  investor  and  the  public  at  large,  is  awaiting  the 
aerial  pioneer. 

"The  prospects  not  only  hold  good  for  the  timber  and 
minerals,  but  in  the  transportation  of  valuable  cargoes  of 
furs  and  fish.  You  read  only  the  other  day  of  a  Canadian  avi- 
ator making  a  trip  from  the  interior  of  Canada  to  Xew  Jersey 
with  an  aeroplane  full  of  fine  pelts." 

Duplex  Telephony  Demonstrated 

First  public  demonstration  of  wireless  duplex  telephony 
was  given  before  officials  of  the  Convention  through  a  small 
system  installed  by  experts  of  the  General  Electric  Company. 
The  instruments,  connected  up  in  the  Atlantic  City  Yacht 
Club,  were  employed  to  receive  and  send  telephone  messages 
to  the  cruiser  "Rosemar,"  anchored  in  a  basin  a  half  mile 
from  the  clubhouse,  Earl  Ovington,  an  engineering  wizard  of 
the  Curtiss  Company,  owner  of  the  boat,  collaborating  with 
the  other  demonstrators.  The  audience  was  first  permitted 
to  talk  and  receive  at  the  same  time  with  the  same  ease  with 
which  the  modern  telephone  with  wire  connections  is  used. 
Later  a  musician  was  placed  aboard  the  cruiser,  and  when  he 
played  a  solo,  it  was  delivered  to  the  audience  at  the  club- 
house through  an  amplifier. 

Mr.  Alexanderson,  inventor  of  tlie  new  system,  described 
just  how  the  instrument  worked.  In  explaining  the  new- 
wireless  apparatus  he  said :  "Just  imagine  a  man  standing  a 
hundred  feet  away  from  you,  trying  to  talk  to  you  in  a  whis- 
per, and  then  a  second  man  alongside  you,  with  a  megaphone, 
talking  at  the  top  of  his  voice  into  your  ear.  You  wouldn't 
have  a  chance  of  hearing  the  whisper.  Yet  this  is  just  the 
condition  which  confronted  us  when  we  tackled  the  problem 
of  duplex  wireless  telephony. 

"As  developed  during  the  war,  the  wireless  telephone  made 
it  necessary  to  have  a  switch  and  throw  from  receiving  to 
transmitting  in  order  to  operate.  In  other  words,  when  a 
man  wanted  to  talk  on  the  wireless  telephone  he  would  throw 
a  switch,  say  to  the  left,  and  that  would  operate  the  trans- 
mitter. When  he  wanted  to  receive  the  spoken  word  from 
the  other  station  he  would  throw  the  switch  to  the  right  and 
that  would  throw  in  the  receiver.  But  he  could  not  receive 
a  message  and  talk  at  the  same  time  as  you  can  on  an  ordi- 
nary telephone.   When  you  receive  and  talk  at  the  same  time. 
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that  is  called  'duplex.'  In  the  case  of  the  wire  telephone  it 
is  a  comparatively  simple  matter,  as  you  can  lead  the  currents 
along  the  wires,  but  with  the  wireless  'phone  the  current 
comes  through  the  ether  of  space,  and  the  powerful  trans- 
mitting current  swamps  cut  the  delicate  receiving  current, 
so  that  the  two  cannot  operate  under  ordinary  conditions. 

"In  duplexing  by  wireless,  powerful  transmitting  currents 
go  out  from  the  station,  and  at  the  same  time  the  delicate 
receiving  currents  come  in.  The  problem  is  to  so  adjust  things 
that  the  receiving  instrument  is  dead  to  the  transmitting 
currents  which  go  out  from  its  own  station,  but  receives  the 
signals  from  the  distant  stations.  And  as  its  own  signals  are, 
of  course,  right  next  to  it,  they  are  very  much  more  power- 
ful. In  other  words,  the  most  powerful  signals  must  be 
blotted  out,  or  counteracted,  and  the  delicate  signals  from  the 


Lieut.  Alan  Clark  and  Capt.  M.  R.  James,  the  Sopwith  pilots  at  the 
Atlantic  City  Airport 


distant  station  received.  And  that  is  the  problem  which  con- 
fronted the  wireless  telephone  experts,  and  that  is  the  prob- 
lem which  they  solved." 

Sopwith  Demonstrations 

Lieut.  Alan  Clark,  late  of  the  Royal  Air  Force,  thrilled 
throngs  with  the  stunts  he  performed  with  a  Sopwith  "Camel" 
scout  machine,  tearing  through  space  at  130  miles  an  hour 
as  one  of  the  final' tests  of  different  type  machines  for  com- 
mercial adaptability  of  the  Second  Pan-American  Aeronau- 
tical Convention.  The  machine,  which  was  immediately 
dubbed  the  "flitter,"  skidded  through  the  atmosphere  with 
such  terrific  speed  that  the  operator  was  able  to  stand  it 
directly  on  its  wing  tips  in  a  vertical  position  in  making  banks 
and  on  the  straightaway  it  showed  twice  the  speed  of  other 
machines  hovering  over  the  field. 

The  Sopwith  climbed  5,000  feet  into  the  air  in  a  twinkling, 
and  then  Lieut.  Clark  put  it  into  a  tail  slip  with  its  nose  pointed 
straight  up.  The  machine  spun  around  like  a  giant  top  for  a 
full  minute,  then  dipped  suddenly  into  a  nose  spin  for  a  2,000- 
foot  gimfet  toward  earth,  from  which  level  it  was  permitted 
to  go  through  all  the  stunts  that  made  such  wonderful  records 
for  the  scouter  on  the  Italian  and  French  fronts. 

Parachute  Demonstrations 

The  convention  held  the  final  tests  last  week  for  the  mail 
delivery  system  from  an  aeroplane  with  the  use  of  "petite" 
parachutes,  each  capable  of  carrying  the  weight  of  1,000  let- 
ters, more  than  would  be  the  average  delivery  at  any  one  com- 
munity along  an  aerial  mail  route.  The  aeroplane  of  Eddie 
Stinson  was  hitting  it  up  at  70  miles  an  hour  when  Lieut. 
Jean  Ors,  inventor  of  the  parachute,  released  six  parachutes 
in  a  row.  at  second  intervals.  They  clustered  after  their  re- 
lease and  deposited  25-pound  bags  of  sand  within  a  radius 
of  18  feet  on  the  field.  Government  officials  are  to  be  brought 
here  next  week  to  witness  the  parachute  mail  tests  with  the 
idea  of  securing  their  adoption  for  the  sky  mail  routes.  With 
their  adoption  it  is  certain,  officials  declared,  that  the  delivery 
of  mail  will  be  greatly  expedited,  because  the  aeroplane  mail 
express  will  be  able  to  continue  its  flight  without  slowing  up. 

There  were  further  demonstrations  of  aerial  life  preservers, 
the  Watkins  and  Ors  type  parachutes  being  used  with  great 
success  in  dropping  out  passengers  from  varying  altitudes  to 
a  safe  landing  on  the  field.  George  Weiss,  of  Pittsburgh,  a 
former  navy  balloonist,  tested  out  the  Watkins  chute  while 
Warner  Genot,  a  Belgian,  leaped  from  speeding  aeroplanes 
with  the  Ors  chute. 


Because  the  students  at  the  big  colleges  were  busy  with  their 
final  examinations,  it  was  necessary  to  postpone  the  Inter- 
collegiate Aeroplane  Contests.  They  will  be  renewed  the  last 
Saturday  in  June,  and  be  continued  each  Saturday  for  the 
balance  of  the  summer.  Yale,  Harvard,  Dartmouth,  Penn- 
sylvania, Princeton,  Colorado,  Columbia,  Amherst,  California 
and  Tufts  are  to  battle  it  out  for  the  supremacy  of  the  air 
during  the  summer  here,  both  over  land  and  sea,  in  the  land 
and  seaplanes. 

Constructive  Service  to  Aeronautics 

A  remarkable  case  of  devotion  to  the  aeronautic  movement 
was  revealed  at  the  Second  Pan-American  Aeronautic  League 
of  America's  Diploma  of  Honor  to  Mrs.  A.  S.  Abell,  of  Bal- 
timore and  her  five  sons,  two  daughters  and  her  daughter-in- 
law. 

Every  one  of  the  following  nine  members  of  the  Abell 
family  are  members  of  the  Aerial  League  of  America:  Mrs. 
Arunah  Shepardson  Abell,  Mr.  Arunah  Shepardson  Abell, 
3rd,  Miss  Margaret  Anna  Abell,  Mr.  Edwin  Franklin  Abell, 
2nd,  and  Mrs.  Abell,  Mr.  Walter  William  Abell,  2nd,  Mr. 
George  William  Abell,  Mr.  Robert  Louis  Abell,  Miss  Marie 
Louise  Abell. 

The  five  sons  are  also  members  of  the  Aero  Club  of 
America. 

The  oldest  member  of  the  family,  Mr.  A.  S.  Abell,  3rd,  is 
26  years  old ;  the  youngest  member  is  Miss  Marie  L.  Abell, 
who  is  only  16  years  old. 

The  entire  Abell  family,  which  is  well  known  through  its 
being  connected  with  the  Baltimore  "Sun,"  has  followed  aero- 
nautics for  the  past  ten  years,  every  member  being  interested 
in  it,  and  they  all  came  to  Atlantic  City  for  the  Second  Pan- 
American  Aeronautic  Convention  and  Exposition,  where 
they  have  stayed  for  the  entire  convention. 

As  there  are  to  be  conducted  extensive  scientific  contests 
and  demonstrations  of  the  application  of  aircraft  for  differ- 
ent purposes,  Mrs.  Abell  held  a  family  council,  and  the 
family  unanimously  decided  to  live  in  Atlantic  City  for  the 
summer,  and  they  took  a  large  residence  only  a  few  hundred 
feet  from  the  Atlantic  City  Airport,  which  was  christened 
"Pilot's  Port  and  Aeronautic  Arcadia." 

Mr.  A.  S.  Abell,  3rd,  the  oldest  son,  has  presented  a  trophy, 
to  be  competed  for  annually  in  races  between  Atlantic  City 
and  Baltimore. 

The  trophy  was  presented  through  the  Aero  Club  of 
America  and  Aerial  League  of  America,  who  will  draw  the 
rules  for  the  competition. 

Throughout  the  war  the  Abell  family  has  participated  in, 
and  supported  in  many  ways  the  progressive  work  of  the 
Aero  Club  of  America  and  the  Aerial  League  of  America, 
which  contributed  so  extensively  to  the  building  of  the 
American  Air  Forces,  and  assisting  American  Airmen  in 
many  ways. 

Rear-Admiral  Robert  E.  Peary,  the  President  of  the  Aerial 
League  of  America,  was  to  present  the  Diploma  of  Honor  to 
the  Abell  family,  but  his  illness  prevented  his  coming  to 
Atlantic  City  from  Washington.  In  sending  his  regrets  he 
stated  that  Mrs.  Abell  and  her  five  sons  and  two  daughters 
and  daughter-in-law  have  set  an  example  which  American 
families  ought  to  follow  at  this  crucial  time  in  the  history  of 
American  aeronautics,  when,  unless  the  American  public  sup- 
ports the  aeronautic  movement  in  every  way  possible,  America 
will  again  fall  behind  other  countries  in  this  marvelous  field 
of  human  endeavor. 

Mr.  Alan  R.  Hawley,  the  President  of  the  Aero  Club  of 
America,  who  took  the  place  of  Admiral  Peary  in  making 
the  presentation,  stated  that  the  devotion  of  the  Abell  family 
to  aeronautics  has  been  one  of  the  most  inspiring  factors  to 
him  and  other  active  workers  in  the  Aero  Club  of  America 
and  Aerial  League  of  America. 

Aerial   Photographic  Bombardment 

The  resort's  beachfront  was  "shot  up"  by  an  automatic 
camera  gun  that  "mowed  down"  promenaders  along  the 
Boardwalk  with  the  same  precision  and  rapidity  of  a  machine 
gun.  Mounted  with  a  swivel  arrangement  on  the  cowl  of  a 
Curtiss  seaplane,  the  camera,  an  invention  of  E.  C.  Bass,  of 
New  York,  registered  "bull's-eyes"  up  to  5,000  feet  when 
operated  by  Mr.  Bass. 

The  camera  has  many  of  the  characteristics  of  a  regular 
machine  gun,  being  sighted  as  quickly  and  by  the  same 
methods  and  operated  by  a  trigger  that  pumps  the  "shots" 
over  at  the  rate  of  the  fire  of  the  best  machine  guns.  The 
shots  were  made  singly  and  in  bursts,  the  shutter  continuing 
to  operate  continuously  while  the  finger  was  on  the  trigger 
or  making  a  lone  picture  on  "sniping"  shots. 

The  Bass  camera  gun  is  a  day-light  loading  device,  making 
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it  possible  for  the  "gunner"  to  snip  off  any  part  of  the  mov- 
ing picture  film  used  in  the  bright  sunlight  without  ruining 
the  film.    It  has  a  capacity  of  100  feet  of  film  with  room  for 

1  600  pictures,  and  while  the  photographs  are  not  moving 
pictures,  they  are  taken  in  much  the  same  manner,  following 
one  after  another  along  the  line  of  the  film. 

The  camera  itself  is  removable  from  the  gun  so  that  the 
latter  may  be  left  on  the  mounting  and  is  sufficiently  adapt- 
able to  be  used  in  any  position.  Every  picture  automatically 
registers  on  a  timer  and  number,  so  that  the  operator,  always 
knows  the  exact  number  of  pictures  he  has  taken  and  the 
time  each  snap  was  made.  . 

Mr.  Bass  originally  designed  the  device  to  be  used  m  train- 
ing machine  gunners,  the  wonderful  accuracy  made  possible 
by  the  "hits"  registered  being  used  very  successfully  by  the 
French  aerial  machine  gunners.  With  a  number  of  changes 
it  has  now  been  perfected  for  commercial  purposes  and  will 
be  employed  for  surveys  and  general  topographical  work, 
for  aerial  police  work  as  well  as  improving  the  marksmanship 
of  flyers.  An  Aerial  duel  will  be  fought  later  in  the  week  be- 
tween operators  in  two  seaplanes  over  the  ocean.  By  the 
timing  device  connected  up  with  the  trigger  it  will  be  possible 
for  the  judges  to  discover  which  "gunner"  "killed"  the  other 
first  as  well  as  reproducing  pictures  that  will  show  the  number 
of  bull's-eyes  made. 

Mr.  Bass  also  demonstrated  a  "moviette,"  a  small,  compact 
moving  picture  camera  measuring  eight  inches  long,  rive  and 
one-half  inches  wide  and  three  inches  through.  Many  of  the 
principles  employed  in  the  camera  gun  are  used,  but  instead 
of  a  trigger  a  handle  is  used  to  flash  the  shutter,  turned  like 
that  of  the  ordinary  movie  camera.  This  little  camera,  weigh- 
ing but  three  and  one-half  pounds,  was  taken  aloft  over  the 
Atlantic  Citv  Airport  and  its  developed  films  were  sharper  in 
detail  than  any  taken  thus  far  from  an  aeroplane  during  the 
Pan-American  Aeronautic  Convention.  Because  of  its  light 
weight  and  small  measurements,  the  operator  had  great  free- 
dom of  movement,  and  the  demonstration  won  high  praise 
from  notable  experts. 

Sporting  gunnery  contests  will  be  held  with  the  camera  gun 
later,  the  records  of  marksmanship  being  submitted  to  a 
competent  board  of  judges.  Every  effort  will  be  made  to  in- 
troduce this  sport  among  the  colleges  as  a  means  of  creating 
a  most  valuable  reserve  of  aerial  expert  gunners  ready  for 
any  sort  of  an  emergency. 

Contest  Winners 

The  Contest  Committee  of  the  Second  Pan-American  Aero- 
nautic Congress  in  its  report  announced  the  winners  of  the 
various  contests  staged  in  connection  with  the  annual  conven- 
tion here  throughout  the  month  of  May.  Awards  will  be 
made  on  June  5th.   The  following  results  were  given  out : 

Opening  Day,  Seaplane  Race — E.  K.  Jaquith,  Atlantic  City 
to  New  York ;  passenger,  Harold  Willets ;  time,  1  hour  and 
45  minutes;  first  prize,  $500;  Curtiss  F-boat.  B.  H.  Kendrick, 
Atlantic  City  to  Perth  Amboy ;  passenger,  E.  L.  Reed ;  time, 

2  hours ;  second  prize,  $250 ;  Curtiss  F-boat. 

Opening  Day,  Land  Plane  Race — Roland  Rohlf,  Westbury, 
L.  L,  to  Atlantic  City;  passenger,  Victor  Hugo  Barranco; 
time,  2  hours  and  8  minutes;  first  prize,  $500;  Curtiss  Oriole. 
Edward  Stinson,  Queens,  L.  I.,  to  Atlantic  City ;  passenger. 
Lieutenant  G.  W.  Shaw;  time.  2  hours  and  33  minutes;  second 
prize,  $250;  Curtiss  JN-4. 

Intercollegiate  Seaplane  Race,  May  3d — Pennsylvania,  S.  R. 
Beckwith,  first  prize,  $250;  Columbia,  Ensign  W.  S.  'Martin, 
second  prize,  $150;  Yale,  Ensign  A.  A.  Beckwith,  third  prize, 
$100;  Amherst,  Augustus  Post,  fourth  prize,  $50. 

Intercollegiate  Land  Plane  Race.  May  3d — Columbia,  Lieu- 
tenant A.  L.  Smith,  first  prize,  $250 ;  Yale,  Ensign  A.  A.  Beck- 
with, second  prize,  $150;  Columbia,  Lieutenant  G.  S.  Lenn- 
strand,  third  prize,  $100. 

Intercollegiate  Land  Plane  Race,  May  24th — Princeton, 
Lieutenant  Jack  Frost,  first  prize,  $250;  Pennsylvania,  Lieu- 
tenant C.  H.  Payne,  second  prize,  $150 ;  Columbia,  Lieutenant 
Floyd  Gab  man,  $100;  Yale,  Ensign  A.  A.  Beckwith,  $50. 

Boston  Globe  Trophy — Captain  Mansell  R.  James,  R.  A.  F., 
first  prize,  $1,000;  M.  W.  Hodgdon,  Boston,  second  prize, 
$500;  Frank  H.  Stanton,  Princeton,  third  prize,  $250. 

Herald  Efficiency  Prizes — Captain  Mansell  R.  James,  R.  A. 
F.,  first  prize,  $1,000  (Class  B,  aeroplane  with  more  than  100 
horsepower)  ;  A.  Livingstone  Allen,  second  prize,  $250  (Class 
A,  under  100  horsepower). 

Aerial  Commuting — Greatest  Total  Distance  During  Month 
— Frank  H.  Stanton,  Princeton,  920  miles;  Robert  Shank, 
Atlantic  City,  796  miles ;  A.  L.  Allen,  New  York,  236  miles. 

Greatest  Number  of  Trips — Frank  H.  Stanton,  Princeton, 


6  trips ;  Robert  Shank,  Atlantic  City,  5  trips ;  A.  L.  Allen, 
New  York,  1  trip. 

Longest  Flights — Captain  Mansell  R.  James,  R.  A.  F.,  340 
miles;  Frank  H.  Stanton,  Princeton,  340  miles;  A.  L.  Allen, 
New  York,  340  miles. 

Note — Where  the  same  distance  was  covered  the  awards 
were  based  on  the  time.  The  prizes  awarded  were  the  Second 
Pan-American  gold,  silver  and  bronze  medals. 

Pulitzer  Trophy,  Valued  at  $5,000 — Captain  M.  R.  James, 
R.  A.  F.,  Atlantic  City  to  Boston;  elapsed  time,  4  hours,  one 
stop  of  40  minutes  at  'Mitchell  Field,  L.  I. ;  run  made  May  26th. 

Parachute  Contest — $500  Bennett  Prize — Lieutenant  Jean 
Ors,  three  trials,  two  by  Werner  Genet  from  350  and  1,000 
foot  levels;  W.  L.  Watkins,  three  trials,  jumps  by  George 
Weiss,  same  altitudes;  Lawrence  Sperry,  two  trials,  jumps 
by  F.  Godwin  from  1,000  foot  levels.  Decision  on  winner 
deferred  pending  compilation  of  records. 

Urge  Adoption  of  Medical  Standards 

The  adoption  of  International  Medical  Standards  for  the 
classification  of  those  who  want  to  fly  was  urged  in  a  report 
rendered  to  the  Second  Pan-American  Aeronautic  Conven- 
tion by  the  Special  Committee  on  Air  Medical  Standards. 

The  report  discloses  the  fact  that  recommendations  were 
made  for  International  Air  Medical  Standards  two  months 
ago  by  the  Joint  Committee  on  Air  Medical  Standards  of  the 
Pan-American  Convention  and  sent  to  the  Inter-Allied  Aero- 
nautic Commission  in  Paris,  which  is  forming  the  rules  and 
regulations  to  govern  international  aerial  navigation. 

The  report  presented  points  out  that  while  a  great  ma- 
jority of  people  can  fly  to  heights  of  over  15,000  feet, 
there  are  a  sufficient  number  of  people  who  cannot  fly  to 
heights  above  10,000  feet  to  make  it  necessary  to  classify  flying 
aspirants  in  accordance  to  the  heights  to  which  they  can  fly. 

The  work  of  classifying  people  in  accordance  to  the  altitude 
level  to  which  they  can  fly  must  be  done  by  specialists  who 
are  the  equivalent  of  the  "flight  surgeons"  which  were  created 
in  the  U.  S.  Air  Medical  Service  of  the  United  States  Army 
eighteen  months  ago,  and  save  hundreds  of  lives  of  Army 
aviation  students  as  well  as  aviators  at  the  front. 

The  need  of  "flight  surgeons"  to  deal  with  the  medical 
aspects  of  civilians  as  well  as  military  aviators  was  emphasized 
in  the  report  rendered  by  the  committee.  The  report  disclosed 
for  the  first  time,  how  the  Air  Medical  Service  classified 
30,000  Army  aviators  according  to  the  heights  to  which  they 
could  fly,  and  how  "flight  surgeons"  kept  the  aviators  in  good 
physical  conditions  throughout  the  war.  The  report  urges  the 
establishing  of  "flight  surgeons"  as  a  permanent  body  of  ex- 
perts to  look  after  the  civilian  aviators,  pointing  out  that  the 
"flight  surgeon"  is  entirely  an  American  institution  created 
in  the  beginning  of  1918. 

The  report  gives  credit  for  the  good  work  performed  to 
Brigadier-General  Theodore  C.  Lyster,  U.  S.  Medical  Service ; 
Lieut.  Colonel  Isaac  H.  Jones,  Colonel  George  H.  Crabtree, 
Colonel  Eugene  R.  Lewis,  Colonel  Nelson  Capen  and  Mr. 
Walter  Camp.  For  this  pioneer  work  General  Lyster  was 
awarded  the  Distinguished  Service  Medal. 

Aeronautic  Maps 

"The  map  of  the  future  is  the  air  mosaic,"  declared  Lieu- 
tenant M.  C.  Lawrence,  R.M.A.,  A.S.A.,  speaking  before  the 
convention.  "Whether  it  be  the  military  map,  the  automobile 
road  map  or  a  map  of  the  air  routes,  the  only  absolutely 
accurate  information  of  the  terrain,  the  roads,  the  elevation 
of  the  towns,  cities  and  all  topographic  features,  is  the  minute 
mosaic — the  map  produced  by  dovetailing  pictures  snapped 
from  the  aeroplane  of  any  given  territory.  The  Government, 
realizing  the  value  of  these  records  of  the  country,  has  already 
started  to  employ  the  aviators  still  in  the  training  camps  of 
the  West  in  making  of  a  map  that  is  expected  to  cover  every 
inch  of  territory  in  the  United  States. 

"The  making  of  this  map  is  a  stupendous  undertaking  and 
will  probably  require  years  of  hard  work  and  application,  but 
its  military  and  commercial  value  once  it  is  completed  will  be 
unlimited. 

"It  has  been  said  that  the  eye.  the  sextant,  planes  and  all 
other  mechanical  measuring  devices  can  be  fooled,  but  the 
sensitive  vision  of  the  isochromatic  plate  cannot  be  fooled. 
Photography  played  a  most  important  part  in  the  war.  The 
observer  was  easily  misled  by  camouflage  of  the  enemy,  but 
to  date  there  has  never  been  perfected  a  camouflage  that  can 
fool  the  eye  of  the  camera.  Gun  emplacements  most  care- 
fully concealed  were  readily  revealed  on  the  plates  of  the 
camera.  Every  slight  change  in  the  ground  was  depicted  by 
the  camera,  and  now  the  work  of  picturing  every  bit  of  this 
country  has  really  been  started  by  the  Government,  and 
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$25,000  Offered  for  New  York-Paris 
Flight 

A  prize  of  $25,000  has  been  offered  by 
Raymond  Orteig  for  the  first  non-stop 
aeroplane  flight  between  New  York  and 
Paris,  a  distance  of  about  3,600  miles. 
That  distance  has  never  been  flown  by  an 
aeroplane  without  stopping. 

Mr.  Orteig  is  proprietor  of  the  Hotels 
Brevoort  and  Lafayette.  He  said  to- 
day that  he  was  led  to  take  an  interest  in 
flying  by  talking  with  American  and 
French  airmen,  who  have  visited  him  at 
the  Brevoort. 

"These  men  believe  that  the  next  five 
years  will  bring  great  development  in  the 
aeroplane,"  said  Mr.  Orteig.  "It  was 
their  enthusiasm  that  converted  me.  Then 
I  was  seized  with  the  idea  of  combining 
sport  with  the  art  of  flying.  I  was  born 
in  France,  you  see,  and  I  have  lived  in 
this  country  since  1882.  So  I  decided  that 
a  New  York-Paris  flight  would  be  a  big 
thing,  both  toward  the  future  of  aviation 
and  to  further  unite  the  two  great  na- 
tions. 

"My  only  stipulation  was  that  the  air- 
men making  the  flight  must  be  of  allied 
nationality.  The  other  details  will  be  an- 
nounced as  soon  as  I  have  them.  The 
Aero  Club  of  American  is  preparing  a  set 
of  rules  for  my  approval  concerning  the 
■conditions  under  which  the  flight  must  be 
made.  The  start  may  be  made  from 
either  side." 


U.  S.  to  Get  1,600  Foreign  Planes 

Washington,  D.  C,  May  30. — One  thou- 
sand Nieuport  and  600  Spad  aeroplanes, 
and  1,000  Hispano-Suiza  and  800  Gnome 
motors  will  be  shipped  to  the  United 
States  under  the  terms  of  an  agreement 
between  the  French  Government  and  the 
United  States  Liquidation  Commission. 

The  planes  and  motors  represent  a  part 
of  the  aviation  equipment  contracts  for 
abroad  by  the  War  Department. 


Recommendation  to  Abandon  Naval  Pro- 
gram Not  to  Apply  to  Aircraft 

Washington,  D.  C. — Although  Secre- 
tary of  the  Navy  Daniels  has  recom- 
mended the  abandonment  of  the  naval 
three-year  building  program  in  order  to 
demonstrate  confidence  in  the  League  of 
Nations,  he  urges  the  granting  of  the 
$45,000,000  appropriation  for  aviation.  "If 
this  appropriation  is  made,"  he  said,  "we 
intend  to  spend  very  little  in  stations. 
The  entire  amount,  so  far  as  practicable, 
will  be  used  in  experiments.  We  wish 
more  planes  for  our  ships  to  be  used  in 
fleet  manoeuvres.  They  are  absolutely 
necessary  to  effective  manoeuvres." 


St.  Petersburg  to  Havana  in  5  Hours  20 
Minutes 

Havana,  Cuba. — Flying  a  Curtiss  F 
boat,  Johnny  Green  made  a  flight  from  St. 
Petersburg,  Fla.,  to  Havana,  Cuba,  a 
distance  of  381  miles,  in  5  hours  and  20 
minutes,  averaging  over  70  miles  an  hour. 
This  is  the  first  commercial  flight  between 
Cuba  and  America. 


First  Woman  Makes  Air  Journey  From 
Washington 

The  first  woman  to  make  the  air  jour- 
ney from  Washington  to  New  York,  the 
Army  Air  Service  announced,  is  Mrs.  E. 
E.  Harmon,  wife  of  an  armv  lieutenant, 
who  left  Washington  at  11.10  A.  M.  to- 


day and  arrived  at  Hazelhurst  Field  two 
hours  and  forty-five  minutes  later.  Her 
husband  piloted  the  machine,  a  military 
bombing  plane,  and  Colonel  Robert  E. 
O'Brien,  Colonel  William  C.  Sherman  and 
Major  Raycroft  Walsh  were  other  pas- 
sengers. 


Cuba  Thanks  U.  S.  Air  Service  for 
Instructors 

Washington,  D.  C,  June  2. — A  letter 
was  received  from  the  Cuban  Minister 
through  the  Office  of  the  Secretary  of 
State  by  the  Office  of  the  Secretary  of 
War  which  expresses  the  appreciation  of 
Cuba  of  Kelly  Field  and  School  of  Mili- 
tary Aeronautics,  Austin,  Tex.,  for  the 
efficiency,  devotion  and  the  interest  mani- 
fested by  the  corps  of  instructors  of  the 
School  of  Military  Aeronautics  of  Austin, 
Tex.,  and  of  the  United  States  Aviation 
School,  Kelly  Field,  San  Antonio,  in  the 
training  of  the  group  of  aviators  and  ma- 
chinists of  the  Aviation  Corps  of  the 
Cuban  Army,  who  were  sent  to  those 
schools  for  their  instruction. 


Aerial  Police  Patrol  Proposed  for  Detroit 

Detroit,  Mich. — Control  of  air  traffic  in 
Detroit  by  a  flying  patrol  is  classed  by 
the  police  commissioner  as  not  only  a 
possibility  but  a  probability.  The  com- 
missioner expressed  himself  strongly  in 
favor  of  an  auxiliary  to  the  police  de- 
partment for  aerial  work  and  an  effort 
will  be  made  at  once  to  interest  promi- 
nent Detroiters  in  the  matter  of  purchas- 
ing aeroplanes  for  the  police  department. 


To  Preach  From  Pulpit  2,000  Feet  Up 
in  Air 

The  first  sermon  from  the  air,  preached 
by  a  "sky  pilot"  of  the  Methodist  Church, 
will  be  a  headliner  at  the  Methodist  Cen- 
tenary Exposition,  to  be  held  at  Colum- 
bus, Ohio,  June  20  to  July  14,  according 
to  plans  announced. 

According  to  the  exposition's  press 
agent  the  aerial  sermon  will  be  preached 
by  a  minister  who  will  float  above  the 
heads  of  his  congregation  at  a  height  of 
2,000  feet  or  so.  His  message  will  be 
audible  to  all  by  means  of  a  wireless  tele- 
phone and  a  megaphone  attachment. 


Aero  Club  of  Columbia  Will  Purchase 
Landing  Field 

New  York,  N.  Y.— Lieut.  E.  L.  Smith, 
president  of  the  Aero  Club  of  Columbia, 
announced  that  the  organization  will  soon 
be  flying  its  own  planes  on  its  own  field 
in  the  near  future.  Contributions  for  the 
purchase  of  planes  and  gifts  of  equipment 
have  been  generously  given.  A.  Monell, 
director  of  the  International  Nickel  Cor- 
poration, and  J.  P.  Grace  of  W.  R.  Grace, 
with  contributions  of  $1,000  and  $500,  re- 
spectively, being  among  the  recent  donors. 

The  club  has  24  flying  members,  some  of 
whom  have  seen  service  overseas.  Con- 
spicuous among  these  are  George  De  For- 
rest Larner,  American  ace ;  Lieut.  M.  D. 
Lowenstein,  who  was  attached  to  the  49th 
Bombing  Squadron,  and  Lieut.  A.  K.  Doo- 
little. 

Dean  George  B.  Pegram  said  recently 
that  he  is  looking  forward  to  the  time 
when  courses  in  aeronautics  will  be  estab- 
lished as  part  of  the  curriculum  of  the 
School  of  Engineering. 


End  3,300-Mile  Flight  From  Texas  to 
Pacific 

Washington,  May  27. — The  War  De- 
partment was  notified  to-day  that  the  El- 
lington Field  "Gulf-to-Pacific"  squadron 
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of  DeHaviland  Four  planes  has  just  re- 
turned home  after  a  remarkable  cross- 
country flight  of  3,300  miles  from  Texas 
to  the  Pacific  Coast  and  return. 

This  squadron,  under  command  of  First 
Lieut.  R.  O.  Searle,  charted  unknown  ter- 
ritory, skimmed  the  waters  of  the  Gulf  of 
Mexico,  darted  over  the  backbone  of  the 
continent  at  a  height  of  16,000  feet,  tasted 
salt  water  at  San  Diego,  and  has  even 
flown  600  feet  underground. 

Accompanying  Lieut.  Searle  on  the 
flight  were  Lieuts.  E.  D.  Jones,  Rick  Nel- 
son, Charles  Rugh,  Howard  Birkett  and 
E.  L.  Bilheimer,  Sergeant  W.  E.  Cain  and 
Louis  Lewyn,  a  motion  picture  photog- 
rapher. 

The  actual  flying  time  for  the  3,300 
miles  traversed  was  1,940  minutes.  1  his 
is  an  average  speed  of  about  101  miles  an 
hour. 

Remarkable  spurts  of  speed  were  made 
at  times.  On  the  way  from  Kingman, 
Ariz.,  to  Tucson,  Ariz.,  flying  at  an  alti- 
tude of  14,000  feet,  Lieuts.  Eearle  and 
Jones  passed  over  Phoenix,  Ariz.,  which 
is  167  miles  distant  from  Kingman,  in  ex- 
actly one  hour  after  they  had  left  the  lat- 
ter place. 

The  trip  from  San  Diego  to  Los  Ange- 
les, a  distance  of  134  miles,  was  accom- 
plished in  fifty-six  minutes,  an  average 
speed  of  about  140  miles  an  hour. 

Lieuts.  Searle  and  Jones  made  the  first 
trip  ever  attempted  across  the  Grand 
Canyon  in  an  aeroplane.  They  crossed 
the  big  chasm  at  the  junction  of  Diamond 
Creek  and  the  Colorado  River  Canon, 
which,  at  this  point,  is  about  2,000  feet 
across,  with  a  sheer  drop  of  7,000  feet. 
They  flew  at  an  altitude  of  13,000  feet, 
and  were  bothered  by  terrific  bumps  and 
cross  currents  of  air.  The  ship  was 
knocked  around  and  buffeted  so  that  it 
was  hard  to  control  it. 

Lieut.  Rugh  and  Lewyn,  the  motion- 
picture  man,  actually  flew  down  into  the 
canyon.  They  got  down  to  600  feet  below 
the  edge  of  the  canyon. 


mander  at  Mather  Field,  flying  from 
Merced,  Cal. 

Rising  to  an  altitude  of  11,000  feet, 
Lieutenant  Krull  completed  the  eighty- 
mile  flight  into  the  heart  of  the  Sierra 
Nevada  Mountains  in  one  hour  and  five 
minutes. 


countered  in  adverse  winds  are  serious 
disadvantages. 


Oil   Companies  Use  Aeroplanes  to 
Deliver  Pay  Rolls 

Several  Texas  oil  companies  have 
adopted  aerial  delivery  for  their  pay-rolls, 
the  increase  of  speed  and  the  safety  from 
possibility  of  hold-up  being  among  the 
considerations  that  led  to  the  adoption  of 
aeroplane  delivery. 

Bernard  H.  Baker,  Mayor  of  South  St. 
Paul,  Minn.,  reports  the  successful  use 
of  an  aeroplane  in  campaigning  for  office. 

A  Brooklyn  physician  has  purchased  an 
aeroplane  to  use  in  flying  from  his  home 
to  Lake  George,  where  his  summer 
bungalow  is  located. 


Sioux  City  to  Establish  Landing  Field 

Sioux  City,  la. — The  Sioux  City  Cham- 
ber of  Commerce  and  the  local  Press  Club 
are  conducting  a  campaign  for  the  estab- 
lishment of  a  local  landing  field. 

Impetus  to  the  movement  was  given  by 
a  visit  of  Captain  Eddie  Rickenbacker  and 
an  elaborate  banquet  tendered  by  the 
Press  Club  of  Sioux  City.  It  was  at 
Sioux  City  Speedway  that  Captain  Rick- 
enbacker in  1914  won  his  greatest  dirt 
track  race. 


First  Flight  Into  Yosemite  Valley  Made 

Yosemite,  Cal.,  May  27. — The  first  aero- 
plane flight  into  Yosemite  Valley  was  ac- 
complished on  May  27  by  First  Lieuten- 
ant  James    Stephen    Krull,    flight  corn- 


Underground  Dirigible  Hangar  to  Reduce 
Construction  Expense 

As  a  solution  of  the  difficulty  of  con- 
structing dirigible  hangars  suitable  for 
housing  eight  or  more  dirigibles  and  per- 
mitting launching  under  the  most  favor- 
able conditions  regardless  of  wind  direc- 
tion, a  writer  in  a  German  publication 
suggests  the  use  of  a  large  circular 
trench.  A  light  metal  roof  having  doors 
is  to  be  operated  by  a  motor  so  that  any 
airship,  particularly  the  one  most  favor- 
ably located  as  to  wind  direction,  may  be 
launched.  The  cost  of  construction  of 
a  hangar  system  of  this  type  is  said  to  be 
lower  than  for  buildings  where  the  high 
strength  required  on  account  of  wind, 
coupled  with  difficulties  of  launching  en- 


Admiral  Peary,  Explorer  and  the  Presi- 
dent  of  Aerial  League  of  America, 
Elected   to    Board    of  Managers, 
National  Geographical  Society 

Washington,  D.  C,  June  2. — Rear  Ad- 
miral Robert  E.  Peary,  U.  S.  N.,  retired, 
Arctic  explorer  and  discoverer  of  the 
North  Pole,  president  Aerial  League  of 
America  and  member  of  the  Board  of 
Governors  of  the  Aero  Club  of  America, 
was  elected  to  be  a  member  of  the  Board 
of  Managers  of  the  National  Geographic 
Society  to  succeed  the  late  Brig.  General 
John  M.  Wilson,  U.  S.  A.,  who  died  re- 
cently. 


San  Francisco-Los  Angeles  Passenger 
Service  Planned 

San  Francisco,  Cal.,  May  28.— Plans  for 
the  development  of  aero  routes  on  the 
Pacific  Coast  were  given  out  by  the  Pacific 
Aero  Club  at  its  annual  meeting  in  this 
city,  these  plans  including  a  cross-conti- 
nent flight  from  San  Francisco  to  New 
York,  and  a  mail  and  passenger  route  be- 
tween San  Francisco  and  Los  Angeles. 

A  private  company  is  just  completing 
plans  for  the  aero  passenger  service  be- 
tween San  Francisco  and  Los  Angeles, 
according  to  Frederick  Porter,  first  vice- 
president  of  the  Pacific  Aero  Club,  and 
assurances  have  been  given  that  the  gov- 
ernment will  co-operate  with  the  private 
undertaking  in  establishing  an  air  mail 
service  between  these  two  points. 

The  types  of  planes  to  be  used  in  the 
mail  and  passenger  service  will  be  the 
Glenn-Martin  bombers,  equipped  with 
two  400-horsepower  Liberty  motors,  which 
will  carry  10  passengers,  and  Handley 
Page  machines  which  carry  20  passengers. 
Passengers'  compartments  on  these  ma- 
chines will  be  completely  inclosed.  Land- 
ing stations  for  this  service  have  already 
been  purchased  or  leased  at  Stockton, 
Fresno,  and  Bakersfield,  by  the  Pacific 
Aero  Club. 


Capt.  J.  Alcock,  D.  S.  C.  (in  civilian  attire),  the  pilot  of  the  Vickers-Vimy  Biplane,  which 
will  soon  attempt   the   Trans- Atlantic  flight,  and  Lieut.  Arthur  Whitten   Brown,  who  will 

act  as  navigator 


Aviation  Will  Be  Discussed  at  Com- 
mercial Conference 

Washington,  May  31. — Aviation  as  an 
aid  to  Pan-American  commerce  will  be 
one  of  the  features  on  the  program  of  the 
Second  Pan-American  Commercial  Con- 
ference to  be  held  here  June  3  to  6.  The 
possibility  of  this  latest  method  of  trans- 
portation in  the  development  of  trade  be- 
tween the  United  States  and  Latin 
America,  is  one  of  the  topics  whih  will 
be  discussed  by  the  commercial  experts 
who  will  be  present  at  the  gathering. 
Plans  are  being  considered  for  a  special 
exhibition  flight  over  the  Washington 
Monument  grounds  adjoining  the  Pan- 
American  Building  for  the  benefit  of  the 
conference  on  the  day  aviation  transpor- 
tation is  under  discussion.  Shipping  and 
transportation,  financing  trade  and  the 
future  of  Latin  American  investments, 
loans  and  bonds,  trading  methods  for  ex- 
ports and  imports,  parcel  post,  patents 
and  trade  marks,  trade  and  travel  regu- 
lations, engineering,  educational  aids  to 
commerce,  these  and  other  phases  of  com- 
mercial intercourse  will  be  taken  up  by 
experts  in  the  various  lines.  Telegrams 
have  been  sent  by  Director  General  Bar- 
rett of  the  Pan-American  Union  to  the 
Governors  requesting  them  to  send  rep- 
resentatives who  will  report  back  to  the 
business  interests  of  the  States  on  the 
possibilities  of  future  trade  relations  with 
Latin  America.  The  United  States  and 
every  other  republic  of  North  and  South 
America  will  be  represented  at  the  con- 
ference. 
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DEPARTMENT 

STORE 
INAUGURATES 
AEROPLANE 
DELIVERY  SERVICE 

DOES  Newark  know  how?  Appar- 
ently it  does. 
The  first  regular  aerial  "store  to 
customer"  delivery  service  in  the  country 
was  inaugurated  May  25  between  L.  S. 
Plaut  &  Co.  and  Asbury  Park. 

The  plane,  specially  designed  and  con- 
structed by  the  Witteman-Lewis  Aircraft 
Co.,  which  was  piloted  by  Lieutenant  Paul 
Micelli,  who  was  accompanied  by  Lieu- 
tenant Louis  Goldberg,  both  of  whom  had 
formerly  been  in  the  United  States  Army 
Serice  as  pilots  and  instructors,  made  the 
flight  between  Newark  and  Asbury  Park 
in  approximately  25  minutes,  flying  time. 

Starting  from  the  aviation  field  on  Lin- 
coln Highway,  the  plane  first  flew  over 
the  central  part  of  Newark,  making  sev- 
eral manoeuvres  over  and  around  Plaut's, 
very  much  to  the  admiration  of  thousands 
of  spectators  who  crowded  the  streets  be- 
low. The  plane  then  set  a  straight  course 
for  Asbury  and  in  spite  of  the  rain-storm 
that  had  set  in  and  low  hanging  clouds 
which  obscured  the  pilot's  vision,  made  a 
wonderful  trip  to  Asbury,  landing  on  the 
aviation  field  there  in  perfect  order. 
Plaut's  auto  trucks  were  awaiting  the  ar- 
rival of  the  plane  and  within  a  few  min- 
utes the  merchandise  was  transferred  to 
the  trucks  and  the  mail  bag  was  deliv- 
ered to  the  Asbury  Park  Post  Office 


within  six  minutes  of  the  plane's  arrival. 

The  plane  carried  in  addition  to  its 
customers'  parcels,  a  mail  bag  and  the 
two  pilots.  The  pilots  were  sworn  in  at 
the  Newark  Post  Office  as  postal  mes- 
sengers so  as  to  give  them  legal  status  to 
carry  the  mail  from  Newark  to  Asbury. 
This  is  the  first  time  in  history  that  a 
commercial  organization  was  authorized 
by  the  Post  Office  Department  to  carry 
mail,  which  is  an  unusual  'honor  ard 
compliment  paid  to  the  Plaut  Co.,  and 
evidence  of  the  great  interest  taken  by 
the  Government  in  aeronautical  develop- 
ments. 

A  letter  from  Mayor  Gillen  to  Mayor 
Clarence  E.  F.  Hettrick  of  Asbury  Park, 
carried  in  the  mail  bag,  follows : 

The  aviator  who  will  deliver  this  letter 
to  you  will  bring  you  greetings  from  the 
people  of  Newark. 


As  I  understand  it,  for  the  first  time 
in  the  history  of  the  world  an  aerial  de- 
livery service  for  the  transportation  of 
merchandise  is  established.  The  aeroplane 
which  carries  our  greetings  to  you  will 
hereafter  transport  daily  merchandise  for 
the  progressive  and  enterprising  business 
house  of  L.  S.  Plaut  &  Co.  of  this  city, 
between  Newark  and  Asbury  Park. 

This  is  a  remarkable  advancement  in 
aerial  navigation.  Our  respective  munici- 
palities are  to  be  congratulated  for  taking 
such  a  foremost  position  in  the  field  of 
progress. 

Mr.  Chester  A.  Brown,  advertising 
manager  of  the  L.  S.  Plaut  Company, 
with  Julius  M.  Meirick,  a  promoter  of 
commercial  aviation,  had  full  charge  of 
arrangements  for  the  flight.  They  will 
announce  a  regular  schedule  in  the  near 
future,  Mr.  Meirick  declared. 


Personnel  of  L.  S.  Plaut  &  Co.,  and  Wittemann-Lewis  Aircraft  Co.,  who  co-operated  in  establishing  the  first  store-to-customer  department  store 

aerial  delivery 
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THE  TRANS-ATLANTIC  FLIGHT  SUCCESSFULLY  COMPLETED 


WHEN  Lieutenant-Commander  Read 
brought  the  American  seaplane  NC- 
4  to  her  anchorage  in  Lisbon  har- 
bor he  had  achieved  the  triumph  every 
flying  man  of  every  nation  had  dreamed 
of — passage  between  the  New  World  and 
the  Old  World  by  an  aircraft.  Germans  had 
planned  such  a  trip  in  their  mighty  Zeppe- 
lins ;  Hawker  and  Grieve  had  boldly  chal- 
lenged the  perils  of  an  unescorted  dash  , 
French  aviators  had  laid  their  plans  for  a 
well-considered  attempt  to  the  south.  It 
was  on  May  27  that  Read  and  his  crew 
won  the  imperishable  fame  their  victory 
over  mechanical  difficulties,  the  elements 
and  the  weakness  of  the  human  organism 
confers  on  them. 

But  theirs  was  no  adventure  of  sports- 
manship. They  were  under  orders  in  the 
naval  service  of  their  country,  and  their 
goal  was  not  merely  the  coast  of  Europe. 
They  were  instructed  to  fly  by  a  definite 
route  to  a  particular  objective.  Had  they 
not  reached  that  objective  their  trip  would 
destination  of  the  seaplane  flight.  But  no 
other  spot  could  have  been  more  appropri- 


have  been  unsuccessful  from  the  official 
point  of  view.  Consequently  their  labors 
did  not  cease  until  their  craft  came  to  rest 
in  the  English  harbor  of  Plymouth. 

As  the  Navy  is  not  sentimental  in  the 
ordering  of  its  cruises,  practical  reasons 
dictated  the  selection  of  Plymouth  as  the 
ate  for  the  ultimate  landing  place  of  a 
pioneer  transatlantic  airship  sailing  from 
the  United  States.  From  Plymouth  the 
Mayflower  Pilgrims  departed  September 
6,  1620,  to  make  their  homes  in  the  New 
World,  to  found  "a  church  without  a 
bishop,  a  state  without  a  king." 

The  conquering  of  the  air  in  the  flight 
over  the  Atlantic  was  only  one  of  the 
problems  the  Navy  set  out  to  solve  when 
it  began  the  experiments  that  brought 
forth  the  NC  flying  boats.  The  situation 
produced  by  Germany's  submarine  war 
made  it  desirable  that  a  new  method  of 
combating  U-boats  should  be  devised. 
Our  naval  authorities  looked  to  the  de- 
velopment of  the  aeroplane  to  provide  it. 
Their  intention  was  to  produce  a  machine 
capable  of  crossing  the  ocean  in  the  air. 


of  alighting  on  the  water  and  making 
progress  as  a  boat,  of  rising  from  the  sea. 
1  he  performances  of  the  three  seaplanes 
that  departed  from  Rockaway  May  8  have 
justified  the  design  that  was  adopted.  The 
NC-4  was  able  to  overcome  mechanical 
difficulties  and  complete  her  trip;  Com- 
mander Towers's  flying  boat,  after  being 
forced  to  the  water,  carried  its  crew  in 
safety  to  Ponta  Delgada  ;  and  Lieutenant- 
Commander  Bellinger  and  his  crew  were 
saved  when  their  boat  was  compelled  to 
quit  the  air.  From  the  mishaps  of  these 
aviator-sailors,  no  less  than  from  the  ex- 
periences of  the  NC-4  and  her  comple- 
ment of  men,  the  Navy  Air  Service  will 
learn  wherein  the  plans  and  specifications 
of  the  NC  class  should  be  modified.  Thus 
all  have  contributed  to  the  future  of  the 
art  of  flying. 

Mastery  of  the  air  will  belong  to 
America  if  the  United  States  will  exert 
itself  to  hold  and  maintain  it.  The  new 
profession  of  flying  is  American  by  vir- 
tue of  the  discoveries  and  application  of 
scientific  principles  made  in  this  country. 


The  NC-4  the  first  aircraft  to  successfully  cross  the  Atlantic 
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Crew 
Lieut. 


>f  the  successful  NC-4,  from  left  to  right:  Lieut.  Commander  A.  C.  Read,  commander 
E.  F.  Stone,  pilot;  Lieut  (j  g)  Walter  Hinton,  pilot;  Ensign  Rodd,  radio  operator;  Chief 


Special  Mechanic  E.  H.  Howard,  engineer;   Lieut.  J.  L.   Breese,  reserve  pilot  engineer 


Our  leadership  was  lost  to  us  by  our  own 
lethargy  and  indifference.  Read  and  his 
fellows,  the  opportunity  having  been  given 
to  them  by  an  awakened  officialdom,  have 
restored  it  to  us. 

The  last  "hop"  of  the  American  Navy's 
ocean-spanning  plane,  the  NC-4,  was  com- 
pleted May  31,  when  Lieutenant-Com- 
mander Albert  Cushing  Read  flew  the 
giant  machine  into  the  harbor  of  Ply- 
mouth, England.  This  last  leg  of  the 
long-dreamed-of  transatlantic  flight  was 
from  Ferrol,  Spain,  and  was  accomplished 
without  untoward  incident,  the  flight  re- 
quiring just  one  minute  less  than  seven 
hours. 

Secretary  Daniels  announced  that  no 
further  instructions  had  been  sent  as  to 
the  movements  of  Commander  Read  and 
his  crew.  The  question  as  to  whether  the 
historic  plane  will  be  flown  back  to  the 
United  States  by  a  more  direct  route  or 
knocked  down  and  shipped  back,  has  been 
decided  by  circumstance.  The  flight 
across  was  planned  on  the  known  fact 
that  except  for  about  four  days  a  year  the 
wind  would  be  in  the  direction  of  the 
flight  and  the  engines  of  the  big  plane 
were  designed  for  seventy  hours'  contin- 
uous service.  The  terrific  strain  to  which 
they  have  been  subjected  since  this  one 
successful  unit  of  the  fleet  of  three  flying 
boats  left  Rockaway  and  the  fact  that  a 
head  wind  of  at  least  ten  miles  an  hour 


would  have  to  be  fought  against  all  the 
way  back,  will  make  it  necessary  to  ship 
the  flying  boat  back  to  the  United  States. 


Daniels  sent  the  following  message  to  the 
naval  aviator : 

"All  the  people  of  America  are  happy 
over  your  successful  flight,  which  has  been 
an  epoch  making  event  in  the  history  of 
the  world.  My  congratulations  and  greet- 
ings and  good  wishes." 

Receipt  also  was  announced  of  the  fol- 
lowing message  through  Rear  Admiral 
Knapp  from  the  British  Admiralty : 

"This  morning's  news  brings  the  epoch 
making  intelligence  that  the  space  between 
America  and  Europe  has  now  been'  suc- 
cessfully spanned  by  air  by  way  of  the 
Azores.  It  is  with  great  pleasure  that 
their  lordships  have  heard  of  this  success 
and  they  desire  me  to  offer  their  congrat- 
ulations to  the  crew  of  the  seaplane  NC-4 
and  to  the  United  States  Naval  Air  Ser- 
vice on  the  fine  achievement." 

Flew  4,514  Miles 

The  hop  to  England  from  Portugal 
came  really  as  an  anti-climax.  Read's 
great  feat  had  been  accomplished  when 
he  brought  his  giant  plane  to  rest  in  the 
harbor  of  Lisbon.  The  bridging  of  the 
Atlantic  by  air  was  then  an  accomplished 
fact  and  the  775-mile  flight  to  Plymouth 
was  taken  for  granted  as  certain  of  ac- 
complishment from  the  moment  the  suc- 
cess of  the  transocean  flight  was  flashed 
back  to  America. 


Immediately  upon  receipt  of  the  news 
>f    Read's   successful  landing  Secretary 


Crew  of  the  N.C-1  from  left  to  right:    Lieutenant-Commander  P.  N.  L.  Bellinger,  commander; 
Lieut.-Commander  M.  A.  Mitscher,  pilot;  Lieut.  J.  T.  Barin,  pilot;  Lieut  (j.  g.)  Harry  Scden- 
watcr,  radio  operator;  Chief  Machinist's  Mate,  C.  I.  Kessler,  engineer;  Machinist  Rasmus  Chris- 
tense  n,  reserve  pilot  engineer 

In  this  last  leap  in  the  long  flight  the 
troubles  which  have  followed  Read  and 
the  NC-4  since  the  beginning  of  the  flight 
cropped  up  again.  He  was  forced  to 
bring  his  plane  down  twice,  the  last  time 
at  Ferrol,  Spain,  in  order  to  complete  the 
scheduled  trip  to  Plymouth. 

From  first  to  last  the  NC-4  has  been 
taken  4.514  miles — ordinary  land  miles — - 
or  3.923  knots  or  nautical  miles,  on  the' 
following  schedule : 

Schedule  of  NC-4's  Eventful  Flight 
From  Rockaway 


The  crew  of  the  NC-3  from  left  to  right:  Lieut.-Commander  John  H.  Towers,  commander; 
Lieut.-Commander  H.  C.  Richardson,  pilot,  Lieut.  David  McCullough,  pilot;  Lieut-Commander 
H.  A.  Lavender,  radio  operator;  Machinist,  L.  R.  Moore,  engineer;  Lieut,  (j.  g.)  Braxton  Rhodes, 

reserve  pilot  engineer 


Course.  Date. 
Rockaway-Chatham, 

(forced  landing 

about   100  miles 

off   Chatham) .  ..May  8 
Chatham-Halifax   .May  14 
Halifax-Trepassey  May  15 
Trepassey-Horta    .May  16-17 
Horta-Ponta  Del- 

gada   May  20 

Ponta  Delgada- 

Lisbon   May  27 

Lisbon  -  Mondego 

River   May  30 

Mondego  River- 

Ferrol   May  30 

Ferrol-Plymouth    .May  31 


Distance,  Speed, 
Knots.  Time.  Knots. 


300 
320 
460 
1,200 

5:45 
3:51 
6:20 
15:18 

52 
85 
72.6 
78.4 

ISO 

1:45 

86.7 

800 

9:44 

82.1 

100 

2:07 

48.8 

220 
455 

4:37 
6:59 

45.6 
64.8 
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The  NC-4  arriving  at  the  Azores,  after  successfully  flying  the  longest  span  of  the  Trans-Atlantic  journey 


The  flight  across  the  Atlantic  from 
Newfoundland  to  Lisbon,  a  distance  of 
2,150  nautical  or  2,472  land  miles,  was 
made  by  the  NC-4  at  the  rate  of  80  knots, 
or  92  miles  per  hour.  This  is  far  in  ex- 
cess of  the  cruising  speed  of  63  knots, 
announced  at  the  start  of  the  flight. 

When  the  NC-4  reached  Plymouth,  her 
destination,  she  had  traveled  a  distance  of 
3,925  nautical,  or  4,514  land  miles. 

Commander  A.  C.  Read  belongs  to  the 
second  group,  in  point  of  time,  in  the 
development  of  Annapolis  graduates  in 
aviation.  To  the  first  group  belonged 
Towers,  Richardson,  and  Bellinger.  The 
pioneers  became  pilots  through  individual 
training.  Read  is  a  member  of  the  first 
aviation  class  of  the  navy,  that  of  1914. 
He  had  been  graduated  at  the  Naval 
Academy  earlier,  near  the  top  of  his  class, 
and  his  ability  advanced  him  rapidly  in 
aviation.  He  not  only  won  a  place  as  one 
of  the  best  pilots,  but  also  as  an  admin- 
istrator in  the  aviation  division. 

Commander  Read  was  born  in  New 
Hampshire  in  1887,  and  appointed  a  mid- 
shipman from  Massachusetts  in  1903.  He 
is  married  and  has  one  child,  a  boy.  He 
is  a  small  man,  quiet  and  observing. 


There  is  perhaps  no  naval  aviation  offi- 
cer who  has  put  more  conscientious  study 
and  effort  into  flying  than  has  Lieutenant 
Commander  Read.  He  has  devoted  his 
time  to  it  since  1915,  and  in  these  four 


©  Ha 


Admiral  D.  W.  Taylor  whose  enthusiasm  was 
largely     responsible     for    the  Trans-Atlantic 
flight   of  the  U.  S.  Navy  flying  boats 


Lieut. -Commander   A.   C.   Read,   who   will  go 
down  in  history  as  the  first  air  pilot  to  suc- 
cessfully trans-navigate  the  Atlantic 


years  has  proved  his  worth  as  a  pilot  and 
as  an  administrator. 

His  first  sea  service  after  he  was 
graduated  was  on  board  the  battle  ships 
Massachusetts,  Indiana  and  Arkansas.  In 
November,  1908,  he  was  ordered  to  report 
for  duty  to  the  commander  of  the  Third 
Squadron,  Pacific  fleet,  and  was  assigned 
to  duty  on  board  the  destroyer  Decatur. 
He  was  ordered  home  in  August,  1911, 
and  left  Nagasaki  harbor  on  September 
11.  Two  days  later  he  was  promoted  to 
the  rank  of  lieutenant,  junior  grade.  He 
was  made  a  lieutenant,  senior  grade,  on 
July  1,  1913. 

After  he  reached  home  he  was  assigned 
to  duty  at  the  torpedo  station  at  New- 
port. From  this  post  he  was  sent  to  Pen- 
sacola  to  study  flying.  He  remained  there 
a  year  and  then  was  ordered  to  duty 
aboard  the  cruiser  North  Carolina  and 
later  to  the  Washington.  On  June  5,  1917, 
he  was  detached  from  sea  duty  and  sent 
to  the  aviation  station  at  Bay  Shore,  L.  I., 
of  which  he  became  commander. 

Lieutenant  Commander  Read  has  a  wife 


and  child.  He  married  Miss  Bessie  Bur- 
dinie,  of  Miami,  Fla.,  on  January  31,  1918. 

First  Lieutenant  F.lmer  F.  Stone,  pilot 
and  constructor,  belongs  to  the  United 
States  Coast  Guard,  and  is  one  of  the 
oldest  fliers  in  that  organization.  His 
skill  and  daring  when  the  war  placed  a 
greater  pressure  on  the  Navy  led  to  his 
transfer  to  the  Bureau  of  Construction 
and  Repair  as  a  test  pilot  for  new  ma- 
chines, and  the  record  he  made  won  him 
a  place  in  the  transatlantic  list.  Lieuten- 
ant Stone  was  born  in  New  York  in  1887, 
and  appointed  to  the  United  States  Coast 
Guard  Academy  from  Norfolk,  Va.,  from 
which  he  was  graduated  in  1910. 

Lieutenant  Walter  Hinton,  pilot,  was 
an  enlisted  man  who  became  an  ensign  in 
March,  1918,  and  on  account  of  his  skill 
as  an  aviator  was  designated  as  one  of 
the  pilots  of  the  flying  boat  H-16  in  its 
flight  from  Rockaway  Beach  to  Hampton 
Roads  last  January.  Hinton  was  born  in 
Ohio  and  is  31  years  old. 

Ensign  Herbert  C.  Rodd,  radio  officer 
for  No.  4,  assisted  in  the  development  of 
the  radio  compass  used  on  the  three  sea- 
planes. Before  he  joined  the  United 
States  Naval  reserves  in  August,  1918, 
Ensign  Rodd  served  as  radio  operator  on 
the  Great  Lakes.  He  was  born  in  Cleve- 
land, Ohio,  in  1894. 


Commander  C.  G.  Westervelt,  who  had  charge 
of  NC  plane  construction 
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DETAILED  VIEWS  OF  NC-4  FLYING  BOAT 


1 — Forward  part  of  hull.    The  ladder  leads  to  pilots'  cockpits. 
3 — The  commander's  cockpit  at  the  extreme  front  of  the  hull. 
5 — Wing  tip  float  under  the  lower  left  main  plane. 

7 — The  biplane  tail  group.     There  are  two  fins  and  three  rudders. 


2 — One  of  the  power  units,  showing  streamline  engine  nacelle. 
4 — The  pilots*  compartments  showing  special  compass  installation. 
6 — Pilots*  compartments  as  seen  from  the  front,  showing  windshields. 
8 — Side  view  of  front  of  hull,  showing  placement  of  the  navigator. 
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The  Handley  Page  biplane,  powered  with  four  Rolls-Royce  motors,  now  being  assembled  at  St.,  Johns   for  a  one-hop  Trans-Atlantic  flight 


Congratulations  From  Secretary  Daniels 

Official  word  of  the  arrival  of  the  sea- 
plane at  Lisbon  reached  the  Navy  Depart- 
ment first  through  a  dispatch  from  Brest, 
France,  sent  by  Rear  Admiral  Halstead, 
commander  of  the  American  Naval  Forces 
in  French  waters.  The  message  was  re 
ceived  at  the  Otter  Cliffs,  Maine,  station 
and  relayed  to  Washington. 

Immediately  Secretary  Daniels  cabled 
the  congratulations  of  the  department  to 
Lieutenant  Commander  Read.  The  Sec- 
retary also  sent  a  cable  message  to  Presi- 
dent Wilson  at  Paris  telling  him  that 
American  naval  aviators  had  been  the  first 
to  cross  the  Atlantic. 

The  message  to  Lieutenant  Commander 
Read  follows : — 

"Lieutenant  Commander  Albert  C.  Read, 
"Commanding  NC-4  seaplane, 
"Care  Rear-Admiral  Plunkett, 
"U.  S.  S.  Rochester,  Lisbon,  Portugal : 
"The  entire  navy  congratulates  you  and 
your    fellow   aviators   on  your  epochal 
flight.     The    ocean    has    been  spanned 
through  the  air  and  to  the  American  navy- 


goes  the  honor  of  making  the  first  trans- 
atlantic flight.  We  are  all  intensely  proud 
of  your  achievements  and  thankful  that  it 
has  been  accomplished  without  mishap  to 
any  one  of  the  daring  aviators  who  left 
our  shores  on  the  first  air  journey  to 
Europe.  To  all  of  them  and  to  you  all 
honor  is  due. 

"JOSEPHUS  DANIELS." 

The  cable  message  from  the  Secretary 
to  President  Wilson  said : — 

"Know  you  will  be  delighted  to  learn 
naval  aviators  first  to  cross  Atlantic." 

Secretary  Daniels  explained  that  the 
first  Atlantic  trip  was  the  beginning  of 
a  series  of  experiments  in  long  distance 
flying  and  that  very  probably,  after  de- 
fects in  naval  aircraft  brought  to  light 
during  this  flight  had  been  corrected,  an 
other  squadron  of  seaplanes  would  be 
beaded  across  the  Atlantic.  Mr.  Daniels 
said  he  has  not  decided  whether  the 
NC-4  should  attempt  to  fly  back  to  the 
United  States  or  be  "knocked  down"  at 
Plymouth  and  shipped  back  to  America. 


Vickers  "Vimy-Rolls"  biplane  which  is  being  set  up  at  St.  Johns  for  a  Trans-Atlantic 

attempt 


Invaluable  Data  for  Future  Flying 
Gathered 

Naval  officers  who  have  been  in  close 
touch  with  the  American  transatlantic 
flight  believe  very  important  practical  les- 
sons may  be  drawn  from  it  which  will 
bring  the  time  w  hen  such  flights  are  every- 
day affairs  perceptibly  nearer. 

In  the  first  place  it  is  learned  that  they 
are  very  well  satisfied  with  the  proof  of 
the  practicability  of  navigating  aeroplanes 
by  the  stars.  All  three  of  the  American 
fliers  succeeded  in  keeping  on  their  course 
to  the  Azores,  and  though  the  chain  of 
destroyers  was  of  advantage  as  an  insur- 
ance against  accidents,  as  a  matter  of 
fact  the  planes  could  have  been  navigated 
without  their  aid. 

This,  of  course,  means  that  transatlan- 
tic pilots  must  have  a  seaman's  training, 
and  even  the  highly  skilled  ordinary  avi- 
ator like  Hawker  needed  a  sailor  like 
Grieves  to  keep  him  straight. 

Secondly,  the  value  of  station  ships  as 
meteorological  observatories  has  been 
clearly  demonstrated.  Up  to  the  present, 
weather  forecasts  for  the  mid-Atlantic 
have  been  almost  valueless  through  the 
lack  of  means  to  record  storms  which  do 
not  happen  to  hit  any  of  the  regular  land 
stations. 

The  experience  of  this  flight  shows  that 
this  difficulty  could  easily  be  surmounted 
by  having  a  very  few  vessels  cruising  in 
definite  areas  and  sending  regular  reports 
to  a  meteorological  headquarters  ashore. 

I  bird,  much  gratification  is  expressed 
at  the  way  the  planes  that  came  down 
stood  their  Atlantic  buffeting.  Com- 
mander Towers"s  NC-3  rode  out  waves 
thirty  feet  high,  and  although  he  could 
nnt^make  a  rising,  stood  the  test  all  right. 

Certain  modifications  will  be  made  as 
the  result  of  his  experience,  and  it  is  con- 
fidently hoped  that  much  more  seaworthy 
planes  soon  will  be  evolved. 

Finally,  it  is  evident  that  still  larger 
planes  must  be  developed  in  order  to  carry 
bigger  stocks  of  gasoline  so  as  to  provide 
a  greater  margin  of  fuel. 

When  the  fog  difficulty  was  suggested 
to  a  naval  authority  he  replied  that  it 
could  be  overcome  by  the  development  of 
direction  finding  by  radio  which  has  al- 
ready been  worked  out  for  large  craft, 
but  is  not  yet  sufficiently  perfected  for  so 
small  a  vessel  as  an  aeroplane. 

It  is  also  pointed  out  that,  quite  apart 
from  the  safeguards  they  provided  for 
the  crews  of  the  naval  fliers,  the  destroy- 
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ers  played  a  very  important  part  in  the 
great  experiment.  It  has  been  possible,  by 
their  means,  to  test  the  value  of  a  number 
of  different  kinds  of  wireless  equipment, 
and  many  useful  results  will  be  gathered 
from  their  experience. 


The  Vickers  Entry 

The  Vickers  craft  is  being  assembled  at 
St.  John's  on  the  field  at  Mount  Pearl, 
where  Hawker  and  Grieve  took  off.  It 
carries  two  standard  Rolls-Royce  engines 
of  3S0  horsepower  each.  The  gasolene 
tanks  have  been  increased  to  make  a 
capacity  of  86S  gallons.  This,  in  the 
opinion  of  Captain  J.  Alcock,  her  pilot, 
will  permit  the  Vickers-Vimy  to  fly  2,440 
miles  without  alighting.  While  the  maxi- 
mum speed  is  more  than  100  miles  an  hour 
the  engines  have  been  throttled  down  to 
an  average  speed  of  ninety  miles  for  the. 
overseas  flight. 

The  wing  span  of  the  Vickers-Vimy  is 
only  67  feet  from  tip  to  tip.  Neverthe- 
less it  is  a  sturdy  craft,  huge  in  con- 
struction. Its  body  is  42  feet  8  inches  in 
length.  The  wings  are  10  feet  6  inches  in 
width. 

A  wireless  set  is  being  installed  as  part 
of  the  finding  apparatus.  Its  range  both 
for  receiving  and  sending  is  about  250 
miles. 

Captain  Alcock,  the  pilot,  was  born  in 
Manchester  in  1892  and  received  his  tech- 
nical training  at  the  Empress  Motor 
Works  in  Manchester.  He  became  inter- 
ested in  aviation  in  its  early  days,  and  has 


been  a  pilot  since  1912.  In  the  famous 
London  to  Manchester  race  in  1913  he 
won  second  place. 

He  became  an  instructor  in  the  Naval 
Flying  Corps  at  the  outbreak  of  the  war, 
and  later  was  chief  instructor  of  Britain's 
"acrobatic  squadron."  As  commander  of 
a  bombing  squadron  in  long-distance  raids 
over  Turkey  he  won  the  Distinguished 
Service  Order. 

One  night  he  was  compelled  to  land  on 
enemy  soil  owing  to  engine  trouble,  and 
was  taken  prisoner  by  the  Turks.  He  re- 
mained a  prisoner  until  the  end  of  the 
war. 

Lieut.  Arthur  W.  Brown,  navigator  of 
the  Vickers  craft,  was  born  in  Glasgow 
in  1886.  His  parents  were  Americans. 
He  received  his  technical  training  with 
the  British  Westinghouse  Company,  and 
due  to  his  expert  knowledge  of  surveying 
became  a  specialist  in  aerial  navigation. 

He  served  with  the  Second  Battalion  of 
the  Manchester  Regiment  in  France  in  the 
early  days  of  the  war  and  later  became 


being  slightly  changed,  however.  Her 
gas  capacity  will  be  about  2,366  gallons, 
giving  her  a  possible  flight  duration  of 
22  hours  without  stopping.  This  would 
give  her  approximately  three  hours'  lee- 
way in  making  the  Irish  coast,  with  ordi- 
nary weather  conditions  and  no  adverse 
winds. 

The  transatlantic  crew  will  consist  of 
four  men,  pilot,  navigator,  wireless 
operator  and  observation  officer.  The 
pilot  will  be  Major  H.  G.  Brackley,  D. 
S.  O.,  D.  S.  C.  He  is  24  years  old,  and 
when  the  war  broke  out  was  a  student 
just  beginning  the  journalistic  course 
maintained  by  Reuters,  the  great  English 
news  syndicate.  He  volunteered  for  the 
war  and  reecived  his  pilot's  certificate  in 
1915.  He  had  his  first  'flying  in  the 
Shortt  _  machine,  and  participated  in  the 
first  night  bombing  of  Bruges  and  Zee- 
brugge.  He  received  his  Distinguished 
Service  Order  for  his  services  in  these 
raids. 

His  first  command  was  the  Seventh 
Naval  Squadron ;  he  was  later  assigned  to 
the  Fourteenth  Army  Squadron,  and  later 
when  the  Royal  Air  Force  was  organized 
he  was  made  ■  a  squadron  commander. 
Under  him  he  had  many  Americans,  some 
of  them  pilots. 

His  navigator  will  be  Major  Tryggve 
Gran,  a  Norwegian,  30  years  old.  While 
a  lieutenant  in  the  Norwegian  army  he 
flew  from  Cruden  Bay,  Aberdeenshire, 
to  Norway,  carrying  a  copy  of  the  "Daily 
Mail"  to  Queen  Maud.  He  was  the  first 
pilot  to  complete  successfully  the  North 
Sea  flight.    He  served  as  a  ski  expert  with 

(Continued  on  page  650) 


an  observer  in  the  Royal  Flying  Corps. 
He  was  also  taken  prisoner  over  the 
western  front  in  1915,  and  remained  in- 
terned in  Switzerland  until  the  end  of 
the  war. 


The  Handley  Page  Entry 

Like  the  Vickers  machine,  the  Handley 
Page  bomber  was  intended  for  bombing 
Berlin.  She  could  then  carry  1,190  gal- 
lons of  gasolene,  a  200  pound  wireless 
set,  6,640  pounds  of  bombs,  twelve  ma- 
chine guns  weighing  557  pounds  and  a 
crew  of  seven  men. 

She  made  90  miles  an  hour  on  her  test 
flight  with  this  load.     The  machine  is 
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NC-4  Hopped  Off  with 
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Style  2659.  Searchlight  Daylo, 
used  by  the  NC  fliers.  Vulcan- 
ized fibre  case;  8  J  2  inches  long; 
built  to  stand  hard  service.  Gives 
a  brilliant  white  searchlight 
beam. 


1492 


Read's  victory  was  a  triumph  of  courageous  skill — flawless 

Uncle  Sam  put  the  best  he  knew  in  NC-4 — every  ounce  v 
there  to  do  a  definite  thing  without  fail. 

They  gambled  with  the  gasoline  in  their  fight  for  lifting  po- 
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eady  DAYLO  in  its  Kit 


Every  Daylo  is  equipped  with 
the  long-lived,  bright  burning 
Eveready  Tungsten  Battery  and 
Eveready  Mazda  bulb.  The 
Tungsten  Battery  in  this  Daylo 
burns  from  8  to  12  hours  con- 
tinuously. 


For  food  they  took  a  chance  with  the  scantiest  ot  rations. 

But  they  took  no  chances  with  their  light — 

ALL  THE  NC  'PLANES  CARRIED  DAYLO 

—the  big,  husky  Searchlight  Daylo  that  says,  "There  it  is 
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THE  RADIO  TELEPHONE  EQUIPMENT  OF  THE  NC-4 


By  EDGAR  H.  FELIX,  A.,  I.  R.  E. 

Formerly  Radio  Engineer,  Signal  Corps,  U.  S.  A. 


THE  radio  telephone  transmitting  set  used  on  the  NC-1, 
NC-3  and  NC-4  is  known  by  the  type  number  S.E.  1,100, 
the  letters  S.E.  indicating  it  to  be  a  design  of  the  Bureau 
of  Steam  Engineering  of  the  Navy  Department.  This  equip- 
ment is  also  standard  on  the  HS-16  flying  boats.  The  develop- 
ment of  this  advanced  transmitter  is  the  work  of  the  Marconi 
Wireless  Telegraph  Company  of  America. 


Fig.   1 — Front  view  of  the  SE   1100   transmitter,  showing  control 
switches  and  rheostats 

In  preliminary  tests  off  Hampton  Roads,  this  set  has  trans- 
mitted speech  over  a  distance  of  150  miles  from  a  seaplane  in 
flight,  using  a  600-foot  trailing  antenna  radiating  a  maximum 
antenna  current  of  2.5  amperes.  In  addition  to  the  trailing 
antenna,  the  NC  boats  are  also  equipped  with  fixed  emergency 
antennae,  stretched  above  the  main  planes,  to  permit  trans- 
mission while  taxying  or  floating  on  the  surface  of  the  water. 

The  design  of  the  set  permits  of  transmission  of  three 
types : 

(1)  Voice  currents. 

(2)  Continuous  or  undamped  waves. 

(3)  Damped  waves  of  audio  frequency. 

Two  wave  lengths  are  used,  1,600  meters  being  radiated 
when  a  trailing  antenna  600  feet  in  length,  having  a  capacity 
of  .0004  microfarads  is  employed ;  the  other  of  600  meters 
being  obtained  with  the  fixed  emergency  antenna,  having  a 
capacity  of  .00026  microfarads. 

Two  large  pliotron  tubes,  requiring  a  filament  potential  of 
18  volts  and  a  plate  potential  of  1,100  volts  are  used.  One  tube 
is  a  modulator,  which  imposes  the  variations  of  the  voice  on 
the  output  of  the  second  tube,  the  oscillator. 


The  Transmitting  Circuit 

Following  the  simplified  circuit  of  the  set  in  Figure  2,  we 
find  that  the  modulating  circuit  consists  of  the  microphone 
M,  5-volt  battery  B  and  telephone  induction  coil  primary, 
Pi.  By  means  of  the  switch,  buzzer  B  may  be  substituted  for 
the  microphone  for  the  transmission  of  damped  waves. 

The  voice  or  buzzer  modulated  current  energizes  the  sec- 
ondary, Si  of  the  telephone  induction  coil.  One  end  of  this 
coil  is  connected  to  the  grid  of  the  modulating  tube;  the  other 
end  to  the  negative  side  of  the  filament,  through  battery  B2  and 
ammeter  A,.  The  battery  maintains  the  grid  at  a  negative 
potential,  the  critical  value  of  which  is  obtained  by  means  of 
a  rheostat.  When  the  grid  is  at  negative  potential,  no  flow 
of  current  from  the  grid  to  the  filament  is  possible. 

The  potential  variations  imposed  on  the  grid  by  the 
microphone  through  the  transformer  are  magnified  by  the 
modulator  tube.  The  output  of  this  tube  is  impressed  on  the 
oscillator  tube,  from  its  plate  and  negative  filament  connection 
to  the  plate  and  the  negative  side  of  the  filament  of  the  oscil- 
lator tube,  by  means  of  audio  frequency  transformer  L-3. 
The  plates  of  both  tubes  are  maintained  at  a  potential  of 
1,100  volts  with  respect  to  the  filaments  by  means  of  1,500-volt 
generator  G.  The  choke  coil  Li  prevents  the  radio  frequency 
currents  developed  by  the  oscillator  tube  from  flowing  back 
through  the  generator.  Protective  condenser  C-  is  connected 
across  the  brushes  of  the  generator. 

In  order  that  a  tube  may  generate  continuous  waves,  it  is 
necessary  to  couple  the  grid  and  plate  circuits,  either  induc- 
tively, conductively  or  electrostatically.  The  theory  of  opera- 
tion of  vacuum  tubes  will  not  be  touched  upon  here,  it  having 
been  described  in  an  article  by  the  author  appearing  in  the 
May  5  issue  of  this  publication. 

In  this  set,  the  coupling  between  the  grid  and  plate  circuit 
is  obtained  inductively  through  coils  Li  and  Li.  The  plate 
circuit  consists  of  plate  P,  protective  condenser  Ct,  wave 
length  change  switch,  condenser  G>,  which  is  connected  to  the 
negative  side  of  the  oscillator  filament.  The  grid  circuit  con- 
sists of  grid  G,  grid  condenser  C».  shunted  by  grid  leak  R,  the 
grid,  by  this  means  being  maintained  at  a  negative  potential. 
From  the  grid  condenser,  the  circuit  continues  through  the 
wave  length  changing  switch,  inductance  L:  and  then  to  the 
negative  side  of  the  filament  through  condenser  C* 

When  it  is  desired  to  emit  continuous  waves,  contact  Ki  is 
closed,  thus  making  the  circuit  regenerative. 

The  antenna  and  ground  connection  is  taken  off  coil  Li, 
the  radiated  output  being  measured  by  ammeter  A2.  Con- 
denser C=  compensates  in  the  grid  circuit  for  the  capacity  in 
the  plate  circuit  due  to  the  antenna  and  ground. 

Operation  of  Set 

Figure  4  shows  in  greater  detail  the  circuits  employed  and 
the  arrangement  of  switches  for  operation.  In  order  to 
simplify  the  diagram,  the  three  main  control  switches,  which 
may  be  seen  across  the  center  of  operating  panel  in  Figure  1, 
are  shown  in  two  parts,  the  upper  and  lower  portions  of  the 
diagram  being  combined  in  one  switch  unit. 

There  are  three  positions  for  the  signal  switch  at  the  left 
of  the  panel.  In  the  first  position,  continuous  waves  are 
emitted.  In  this  position  the  connections  made  in  the  second 
and  third  positions  are  opened.  The  second  position  is  for 
telephony;  the  inside  portion  of  the  switch  (the  upper  part  in 
the  figure),  connects  the  microphone  to  the  battery,  and  the 
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Fig.  2 — Simplified  diagram  of  wiring  used  on  SE  1100 
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outside  portion  (in  the  lower  part  of  the  figure),  completes 
the  filament  circuit  for  the  modulating  valve  and  short  circuits 
contact  Ki.  In  the  third  position  of  the  switches,  damped 
waves  are  obtained,  the  buzzer  being  substituted  for  the 
microphone  in  the  connections. 

The  center  switch  changes  the  antenna  connections  and 
provides  for  the  two  wave  lengths,  600  and  1,600  meters. 

The  antenna  switch,  at  the  right  of  the  panel,  changes  the 
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Pig.  3 — Rear   view   of   the   wireless   telephone   transmitter  showing 
method  of  mounting  bulbs 


set  from  sending  to  receiving.  At  the  send  position,  it  com- 
pletes the  1,100-D.C.  supply  to  the  plates  of  both  tubes,  and 
also  the  connections  to  the  microphone  and  buzzer. 

A  direct-current  ammeter,  A4  is  connected  in  series  with 
both  filaments  and  reads  the  total  current  taken  by  both  of 
them.  The  instrument's  scale  registers  from  zero  to  10 
amperes ;  to  read  the  current  in  either  filament  it  is  merely 
necessary  to  cut  out  the  other  one.  This  may  be  done  by 
means  of  two  small  switches  marked  on  the  set  "oscillator 
filament"  and  "modulator  filament." 

The  principal  indication  for  checking  up  the  proper  operat- 
ing conditions  of  the  set  is  the  plate  current  drawn  by  each 
•of  the  tubes  from  the  dynamotor,  which  is  obtained  from  plate 
current  ammeter  Ai,  reading  from  zero  to  300  milliamperes. 

Three  rheostats,  mounted  on  the  lower  portion  of  the 
operating  panel  control,  respectively,  the  temperature  of  the 
oscillator  tube  filament,  the  potential  of  the  grid  of  the  modu- 
lator tube,  and  the  temperature  of  the  modulator  tube. 

Constructional  Details 

The  entire  set  is  wired  with  No.  12  B.  &  S.  gage  soft  copper 
wire  with  empire  cloth  tubing  slipped  over  it  as  insulation.  No 
terminal  lugs  are  used;  the  ends  of  the  wires  being  in  the 
shape  of  an  eye,  which  fits  the  stud  terminals  and  is  passed 
around  it  in  a  direction  that  tends  to  make  the  wire  grip  the 
stud  when  the  nut  is  tightened. 

The  wiring  has  been  so  located  that  small  or  disturbing 
capacities  between  wires  are  avoided. 

Owing  to  the  vibration  of  the  aeroplane,  every  possible  pre- 
caution has  been  taken  to  prevent  the  fastenings  working 
loose.  Special  steel  lock  washers  are  used  throughout  the 
set.  The  general  scheme  of  construction  is  such  that  the 
main  supports  and  fastenings  will  bend  before  they  break, 
wood  or  any  material  which  splits  or  fractures  having  been 
eliminated.  The  steel  wire  cross  braces  shown  in  the  illus- 
tration make  the  structure  an  extremely  light  and,  surprisingly 
rigid  unit. 

The  primary  source  of  energy  is  two  12-volt,  50-ampere 
hour  batteries.  The  filaments  of  the  two  pliotrons  are 
operated  through  a  rheostat.  The  1,500-volt  D.C.  generator 
for  the  plate  potential  is  driven  by  the  24-volt  battery.  Three 
small  batteries  are  required ;  one  for  the  microphone,  another 
for  the  negative  grid  potential  and  the  third  for  the  receiving 
equipment. 


Fig.  4 — Diagram  showing  the  arrangement  and  wiring  of  the  control 
switches 


The  Support  of  the  Pliotrons 

To  insure  against  breakage,  the  best  position  for  the  plio- 
trons is  vertical,  with  the  large  neck  at  the  bottom.  This 
brings  the  plate  terminal  cap  at  the  top  and  the  filament  and 
grid  terminal  cap  at  the  bottom.  In  each  of  the  two  dilecto 
rings  shown  at  the  top  of  the  photograph,  three  spiral  springs 
placed  120  degrees  apart  support  a  spring  cap  which  fits  over 
the  plate  terminal  cap  of  the  pliotrons.  The  springs  are  held 
by  small  machine  screws  which  pass  through  the  insulating 
ring.  One  of  these  serves  as  a  terminal,  being  connected  by 
a  pig-tail  to  the  spring  tap.  In  each  of  the  two  bottom  dilecto 
rings,  three  spiral  springs,  placed  120  degrees  apart  support  a 
special  jack  block  made  to  take  the  filament  and  grid  ter- 
minals. .  This  block  is  made  in  two  halves,  upper  and  lower, 
held  together  by  screws;  clamping  these  spring  jacks  between 
them,  three  posts,  which  project  from  the  bottom  of  the  jack 
block,  take  the  ends  of  the  three  supporting  springs,  and  are 
electrically  connected  by  a  copper  pig-tail  to  the  screw-eyes 
that  hold  the  other  end  of  the  spring  to  the  dilecto  ring.  The 
two  filament  terminals  of  the  tube  and  the  grid  terminal  are 
brought  out  to  the  three  screws  in  the  dilecto  ring.  Thus,  each 
pliotron  is  supported  to  the  rigid  frame  of  the  set  by  6  springs 
which  are  set  so  that  when  the  tube  is  in  place  the  top  springs 
pull  down  and  the  bottom  springs  pull  up. 

The  mechanical  period  of  vibration  of  the  vacuum  tubes 
in  this  spring  mounting  is  considerably  below  that  of  any 
vibration  that  will  occur  in  the  seaplane  itself.  Sudden 
shocks  in  any  but  a  horizontal  direction  are  not  transmitted 
through  these  springs  with  sufficient  violence  to  injure  the 
tubes. 

(Continued  on  page  652) 


Fig.  5 — Rear  view  with  bulbs  removed  to  show  the  excellent  switch 
construction 
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THE  PROPERTIES  OF  BALSA  WOOD 

By  R.  C.  CARPENTER,  M.  Am.  Soc.  C.  E. 


BALSA  wood  grows  extensively  in  the  Central  American 
and  northern  South  American  States  as  a  second-growth 
tree.  It  is  the  lightest  wood  known,  so  far  as  any  evi- 
dence attainable  is  concerned.  This  paper  shows  the  micro- 
scopical structure  and  also  gives  various  tests  of  its  transverse 
and  compressive  strength.  The  material  is  composed  of  very 
thin-walled  cells,  which  are  barrel-shaped,  interlace  with  each 
other,  and  are  almost  devoid  of  woody  fiber.  These  cells  are 
filled  with  air,  making  a  natural  structure  well  adapted  to 
prevent  the  transmission  of  heat,  because  of  the  particles  of 
air  imprisoned  in  the  material  without  interconnecting  fibers. 

Balsa  wood  has  been  used  quite  extensively  in  the  past  as 
a  buoyancy  product  for  life  preservers  and  in  connection  with 
the  fenders  of  life-boats  and  rafts.  Its  life  is  short,  under 
ordinary  conditions,  unless  treated  with  antiseptic  or  preserva- 
tive material.  There  is  promise  that  it  will  have  a  field  of 
usefulness,  in  the  lines  referred  to,  which  must  make  it  of 
considerable  interest  to  the  engineer  who  requires  either  in- 
sulating material  or  buoyancy  products.  It  is  also  used  for 
streamlining  on  aeroplanes  in  places  where  strength  is  not  of 
prime  importance. 

Very  little  information  is  available  respecting  the  wood  of 
the  balsa  tree.  The  wood  which  grows  in  the  Isthmus  of 
Panama  is  remarkable :  first,  as  to  its  lightness ;  second,  as 
to  its  microscopical  structure ;  third,  as  to  the  absence  of 
woody  fiber;  fourth,  as  to  its  elastic  character,  in  the  sense 
of  recovery  from  transverse  deformation ;  and  fifty,  for  its 
insulation  qualities  for  heat.  It  is  the  lightest  wood  com- 
mercially useful,  so  far  as  the  writer  has  been  able  to  ascer- 
tain, and  it  has  considerable  structural  strength,  which  makes 
it  suitable  for  a  fairly  extensive  use. 

The  Weight  of  Balsa  Wood 

Balsa  wood,  when  thoroughly  dried,  has  a  specific  gravity 
of  0.11.  For  reference,  Table  1  shows  the  relative  weights 
of  various  woods.  Until  recently,  Missouri  cork  wood,  weigh- 
ing 18.1  lb.  per  cu.  ft.,  was  supposed  to  be  the  lighest,  but 
recent  investigations  indicate  that  balsa  wood  is  much  lighter 
having  a  weight  of  7.3  lb.  per  cu.  ft.  The  ordinary  com- 
mercial balsa  wood  is  seldom  perfectly  dry,  and,  because  of 
the  moisture  content,  its  weight,  as  appears  from  a  number 
of  investigations  made  by  the  writer,  will  usually  be  between 

TABLE  1.— Weights  of  Woods. 


Common  name. 


Balsa  

Cori  

Missouri  cork wi.mkI 

Whit*  pine  

Calalpa  

Cypress  

bouirlas  flr  

Sycamore  

Red  oak  

Maple  

Lone-leaf  pice  

Mahogany  

Locust  

White  oak  

Hickory  

Live  oak  

Ironbark  

Lignum  vitee  

Ebony  

Black  Iron  wood  


Scleotifli-  name. 


tichroma  lagopus  

(Bark  from  cork  oak.  <,'■■-"     nuber) . 

Leitncria  floridana    

hniu  ttrobut  

Catalpa  speciota  

/  ii  im  diMlichum  

Paeudotauga  mucrtmata  

Platanua  occidental**  

(Juercus  rubra  

Acer  aaccharum  

Pinua  patustria  

Suiietenia  mahogoni  

Robinia  pacudo  acacia...  

Carpa  alba  


Kucalypttta  leva 


18.7 
18.1 
S3. 7 


43.6 
45.0 
45-5 
46  H 
54.2 
60:5 
70.5 
71.0 
73.6 
81.0 


8  and  13  lb.  per  cu.  ft.  As  will  be  seen  from  Table  1,  how- 
ever, it  is  much  lighter  than  cork. 

Cellular  Structure   of   Balsa  Wood 

The  cellular  structure  of  balsa  wood,  as  exhibited  under  a 
microscope,  differs  from  that  of  any  other  wood  known  to 
the  writer.  All  engineers  know  that  wood  is  made  up  of  a 
series  of  interlacing  cellular  bodies  of  microscopic  size  which, 
when  joined  together,  form  fibers  which  extend  both  radially 
and  longitudinally.  These  cellular  fibers  are  interlaced,  and, 
by  their  form  and  arrangement,  give  the  wood  its  strength 
and  physical  properties.  In  ordinary  woods  the  thickness  of 
the  walls  of  the  cells  is  generally  a  considerable  proportion 
of  the  diameter.  The  cells  which  are  parallel  to  the  axis  of 
the  tree  are  made  up  principally  of  woody  fiber ;  those  which 
extend  in  a  radial  direction  usually  have  a  cellulose  structure 
with  little  woody  fiber,  and  are  defined  as  "medullary  rays," 
or  pith  cells,  because  of  their  position  and  composition.  The 
microscopic  structure  of  all  the  woods  involves,  in  addition, 
the  existence  of  ducts  or  vessels  scattered  through  the  wood 
in  a  longitudinal  direction;  these  serve  as  a  circulatory  system 
for  the  transmission  of  liquids  and  gases  during  the  grov.th 
of  the  tree. 


Gross  Characteristics 

In  general  appearance,  balsa  wood  resembles  basswood. 
Its  medullary  or  pith  rays  are  uniformly  spaced,  and  are 
quite  prominent  in  both  the  radial  and  cross-sections.  In  the 
radial  sections  they  appear  much  as  in  maple  or  sycamore, 
as  well  as  basswood,  but  lack  the  hardness  and  susceptibility 
to  polish  possessed  by  these  woods.  The  ducts,  pores  or  ves- 
sels are  large  and  remote  from  each  other  and  occur  singly 
or  in  groups  in  the  strands' between  the  pith  rays. 

The  lightness  of  the  wood  is  one  of  its  most  striking  fea- 
tures. This  is  due  to  the  thinness  of  the  walls  of  the  ele- 
ments.   There  is  rather  indistinct  evidence  of  annual  rings 

TABLE  2.— Transverse  Tests  of  Balsa  Wood. 


Dimensions,  in  inches. 


1*4  I'V  !<4  by  91  . 

iB  ••  ».... 

>«  ■•  »'.;!!—■ 

l*i  •     V,  "  20.... 

5  by  5  by  88.. 
13.  "  4V4  ■'  96.. 
lg  •■  4*2  '•  96.. 
8V?I  -  4H,  "96  .. 
17fc    "  5*4,    ••  96.. 


9960 
8  300 
8  907 


Medium 
Clear 
Clear 
Clear 

Clear 
Poor 
Very  poor 
Clear 
Clear 


Where  made 


 13.19  lb  per 

 10.05"  " 

■rage  weight  of  Nos.  1-5  13.2  '• 


Weight  of  Specimen  A. 


in  the  cross-section.  In  the  specimens  studied,  the  regular 
concentric  rings,  so  characteristic  of  trees  of  temperate  re- 
gions, do  not  show. 

Minute  Structure 

The  pith,  or  medullary  ray  cells  have  normal  position  and 
form,  but  the  cells  are  not  elongated  radially  to  so  great  an 
extent  as  is  usually  found  in  woods.  The  ducts  are  large, 
with  rather  thin,  pitted  walls  Woody  fibers  of  the  ordinary 
sort  seem  to  be  absent  in  this  wood,  their  place  being  taken 
by  a  cellulose  tissue  very  much  like  the  thin-walled  tissue  of 
the  pith  and  cortex  of  ordinary  trees. 

The  cells  making  up  this  tissue  are  barrel-shaped,  whereas 
woody  fibers  are  taper-pointed  and  relatively  much  longer. 
The  most  remarkable  thing  about  them,  however,  is  their 
exceedingly  thin,  unlignified  walls.  A  section  of  the  tissue 
in  question,  examined  under  a  microscope,  would  not  be  taken 
for  wood,  but  rather  thin-walled  cells  or  "parmchyma"  from 
the  pith  or  cortex  of  a  stem.  The  only  lignified  part  is  the 
wall  of  the  duct,  and  that  is  relatively  weak. 

Conclusions 

1.  — The  gross  structure  of  balsa  wood  is  in  appearance  like 
basswood,  poplar  or  willow. 

2.  — Its  weight  shows  that  it  is  fundamentally  different  from 
these. 

3.  — Its  minute  anatomy  is  radically  different  from  any  wood 
known  to  the  writer. 

4.  — What  correspond  to  the  woody  fibers  are  not  lignified. 
They  are  very  thin-walled  and  soft. 

5.  — The  ducts  or  pores  are  weakly  lignified  and  are  pitted. 
They,  however,  constitute  a  very  small  proportion  of  the  wood. 

6.  — The  pith  rays  are  also  thin-walled  and  not  lignified. 

The  Strength  of  Balsa  Wood 

Table  2  shows  tests  made  under  the  writer's  direction  at 
Sibley  College,  Ithaca,  N.  Y.,  and  also  as  reported  by  Pro- 
fessor Walter  S.  Leland,  formerly  of  the  Massachusetts  In- 
stitute of  Technology. 

Crushing  and  Compression  Tests' 

Three  specimens,  each  1^4  by  2lA  by  4  in.,  with  a  cross-sec- 
tion of  4.375  sq.  in.  gave  an  average  of  2,488  lb.  per  sq.  in. 
Another  test  of  three  specimens  gave  an  average  of  2,225  lb. 
per  sq.  in. 

Three  specimens,  1  by  1  by  3  in.,  crushed  with  loads  of 
2,210,  2,380,  and  2,530  lb.  per  sq.  in.,  respectively. 

Two  compression  tests,  of  specimens  1  by  1  by  16  in.,  showed 
maximum  loads  of  1,860  and  1,  980  lb.,  and  net  compression  of 
0.69  and  0.55  in.,  respectively. 

One  specimen,  5%  by  5%  by  23  25/32  in.,  crushed  under  a 
load  of  40,900  lb.,  equivalent  to  2,500  lb.  per  sq.  in. ;  and  one 
slightly  smaller  gave  substantially  the  same  strength  per  unit 
of  section  as  reported  by  Professor  Leland  in  Table  2. 

Professor  Leland  states : 

"The  crushing  strength  seems  to  be  very  satisfactory  for 
such  wood — about  one-half  the  strength  of  white  pine  or 
spruce. 

"These  tests  show  the  modulus  of  rupture  to  be  approxi- 
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mately  one-half  that  of  good  spruce,  and  their  uniformity 
clearly  shows  that  the  material  may  be  relied  on  both  for  direct 
compression  and  transverse  loads. 

"It  is  very  elastic  material,  and  when  the  load  was  almost 
at  the  breaking  point,  the  load  on  three  of  the  beams  was-  re- 
moved and  the  beams  resumed  their  original  shape. 

"It  is  exceedingly  interesting  to  note  that  it  is  practically 
impossible  to  split  the  wood  by  driving  nails  through  it." 

A  balsa  wood  plank  supported  on  horses,  the  plank  being 
5l/>  in.  wide,  in-  thick,  and  .10  ft.  8  in.  between  supports, 
carried  two  men.  The  weights  carried  were  187  and  200  lb., 
respectively.  The  maximum  deflection  at  the  center  was  about 
10  in. 

The  Habitat 

In  a  recent  trip  to  the  Isthmus  of  Panama  the  writer  found 
balsa  trees  growing  commonly  in  all  the  cleared  spaces  which 
were  not  under  cultivation  in  the  Canal  Zone.  Most  of  these 
trees  were  of  small  diameter,  and  evidently  quite  young,  and 
in  every  instance  they  were  found  in  the  newly  started  jungle 
which  has  recently  been  allowed  to  grow  over  a  goodly  part 
of  the  Canal  Zone  since  the  canal  has  been  completed.  In 
some  cases  these  trees  were  growing  vigorously  in  the  masses 
of  material  sliding  into  the  canal.  The  tree  is  characterized 
by  a  large  leaf,  from  14  to  30  in.  in  greatest  length,  and  by  the 
peculiar  seed  pods  which  it  bears  when  it  reaches  a  larger 
size.  Excellent  evidence  was  obtained  that  the  balsa  tree 
grows  very  rapidly,  and  attains  a  diameter  of  from  12  to  14 
in.  at  an  age  of  4  or  5  years.  Rear-Admiral  H.  H.  Rousseau, 
M.  Am.  Soc.  C.  E.,  now  in  charge  of  considerable  construction 
work  in  the  Canal  Zone,  told  the  writer  that  a  balsa  tree  which 
was  growing  near  his  house  at  Culebra  attained  dimensions 
approximating  12  to  14  in.  in  diameter  and  from  40  to  60  ft.  in 
height,  in  about  4  years.  A  considerable  quantity  of  balsa  of 
large  size  is  to  be  found  near  the  cleared  plantations  along  the 
Chagres  River,  and  in  various  other  places  near  the  Atlantic 
Coast  and  the  banana  plantations. 

The  result  of  an  investigation  of  the  forests  of  a  number  of 
tropical  countries,  by  Mr.  Herbert  Paschke,  undertaken  for 
Capt.  A.  P.  Lundin,  indicates  that  balsa  trees  are  found  in 
considerable  quantities  in  Honduras,  Costa  Rica,  Colombia 
and  Jamaica,  and  there  is  abundant  evidence  that  it  grows 
vigorously  in  most  of  the  tropical  countries  of  South  America. 
The  report  referred  to  indicates  that  the  balsa  or  ochroma  is 
entirely  a  second-growth  wood,  and  is  never  found  in  the 
virgin  forest,  except  as  an  isolated  tree  or  two  where  clearing 
has  occurred.  The  writer  also  learned,  from  his  visit  to  the 
tropics,  that  forests  composed  of  any  one  species  do  not  exist 
in  tropical  countries,  as  they  are  found  in  the  United  States. 
Tropical  trees  always  grow  individually  or  by  themselves,  and 
very  rarely  in  close  proximity  to  other  trees  of  the  same  spe- 


Weight  Comparison 


Balsa  Wood 
Bulk:  1  cubic  foot 
Weight:  7.0  pounds 


Spruce 
Bulk:  %  cubic  foot 
Weight-  7  0  pounds 


Strength  Comparison 

Balsa  Wood 
2520  lbs.  per  sq  in 


Spruce 
5000  lbs.  per  sq.  in 


Figure  1 — Balsa  cross  section.  Figure  2 — Balsa  radial  section:  a — Vessels,  b — 
Medullary  Rays,  c— Cells  constituting  longitudinal  fibers.  Figure  3 — White  pine. 
Radial  section  at  annual  ring:  c — Pitted  Tracheids  or  longitudinal  cells,  d — 
Medullary  Rays.  Figure  4 — White  pine  cross  section  at  annual  ring:  b — Old  cells 
upper  part  with  thick  walls,  new  cells  below  with  their  walls,  a — Vessels  or  ducts, 
b — Longitudinal  cells  (old),  c — Longitudinal  cells  (new),  d — Medullary  Rays 


Strength  Comparison 
Paneled  Balsa  Wood  Spruce 
4700  lbs.  per  sq.  in.  5000  lbs  per.  sq.  in. 

Paneling  increases  the  weight  of  Balsa  Wood  about  15  per  cent. 

WEIGHT  AND  STEENGTH  COMPARISON 
OF  BALSA  WOOD  AND  SPRUCE 

cies.   This  fact  makes  it  necessary  to  spend  considerable  sums 
for  transportation  in  gathering  any  tropical  timber,  as  great 
distances  through  the  jungle  have  to  be  traversed 
in  order  to  obtain  the  timber  of  a  single  tree. 

It  is  thought  that  the  first  person  to  make  any 
extended  commercial  use  of  balsa  wood  was  Capt. 
A.  P.  Ludin,  President  of  the  Welin  Equipment 
Company,  and  formerly  connected  with  the  Pacific 
Mail  Steamship  Company.  From  his  travels  in 
tropical  waters  Capt.  Lundin  knew  of  the  extreme 
lightness  of  this  wood,  and  its  value  as  a  buoyancy 
material  in  life  preservers  and  life-boats  was  sug- 
gested by  its  properties.  When  he  undertook  to 
apply  the  wood  practically,  however,  he  found  that 
it  was  of  little  value  because  it  absorbed  moisture 
in  great  quantities,  and  also  because  it  soon  rotted, 
and  also  warped  and  checked  when  worked.  He 
then  undertook  the  discovery  of  some  means  of 
treating  the  wood  which  would  render  it  water- 
proof and  also  prevent  it  from  changing  its  shape. 
After  testing  nearly  every  method  that  had  been 
suggested,  Col.  Marr's  method  of  treating  woods, 
which  had  been  recently  patented,  was  finally  suc- 
cessful. In  this  method  the  wood  is  treated  in  a 
bath,  of  which  the  principal  ingredient  is  paraffin, 
by  a  process  which  coats  the  interior  cells  without 
entirely  clogging  up  the  porous  system.  The  paraf- 
fin remains  as  a  coating  or  varnish  over  the  interior 
cell  walls,  preventing  the  absorption  of  moisture 
and  the  ill  effects  as  to  change  of  volume  and  decay 
which  would  otherwise  take  place ;  it  also  prevents 
the  bad  effects  of  dry  rot,  which  follows  the  use  of 
any  surface  treatment  for  preserving  wood  of  the 
balse  type. 

The  Marr  process  tends  to  drive  out  all  water 
and  make  the  wood  water-proof ;  it  improves  the 
quality  of  being  readily  worked  with  tools,  without 
material  increase  of  weight. 


*  Except  where  otherwise  noted,  these  tests  were  mad 
at  Cornell  University. 
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Merger    of    Wright-Martin    with  Motor 
Company  Under  Way 

Negotiations  are  in  progress  involving 
a  merger  of  the  Wright-Martin  Aircraft 
Corporation  and  the  International  MotoT 
Truck  Corporation.  Hayden,  Stone  & 
Co.  are  acting  as  the  bankers  in  the  deal. 

It  was  said  that  the  consolidation  would 
be  effected  by  having  the  motor  truck 
company  take  over  the  business  of  the 
Wright-Martin  property.  The  latter,  it 
was  stated,  would  continue  to  manufac- 
ture aeroplane  motors  only  as  the  busi- 
ness was  offered.  The  activities  of  the 
new  corporation  will  be  confined  mainly 
to  the  manufacture  of  motor  trucks. 

Official  denial  was  made  of  reports  that 
the  merger  will  be  followed  by  the  retire- 
ment of  the  Wright-Martin  preferred 
stock,  of  which  $5,000,000  is  outstanding. 
It  is  likely,  however,  that  the  7  per  cent 
dividends  which  have  been  cumulative 
since  November  1,  1916,  will  be  paid  off 
in  cash. 

When  the  Wright-Martin  Aircraft 
Corporation  was  incorporated,  on  Septem- 
ber 13,  1916,  it  acquired  the  Wright  Com- 
pany, the  Glen  L.  Martin  Company,  the 
Simplex  Automobile  Company,  the 
Wright  Flying  Field,  Inc.,  and  the  Gen- 
eral Aeronautic  Company  of  America,  Inc. 
The  plants  are  located  at  Los  Angeles. 
Cal. ;  New  Brunswick,  N.  J. ;  Hempstead 
Plains,  L.  I.,  and  Port  Washington,  L.  I. 

An  interest  of  the  company  said  yester- 
day that  it  was  intended  to  complete  its 
contracts  with  the  United  States  govern- 
ment for  Hispano-Suiza  motors.  After 
this  has  been  done  it  is  estimated  the  com- 
pany, after  paying  all  debts  and  collecting 
all  bills,  will  have  in  the  neighborhood 
of  $7,000,000  cash,  plus  the  New  Jersey 
plant,  which  is  estimated  to  be  worth 
about  $2,500,000. 


Motors    of    C-5    Gave    Good  Account 
of  Themselves 

Oakland,  Cal. — The  engines  of  the  navy 
dirigible  C-5,  which  drove  her  from  Mon- 
tauk,  L.  I.,  to  St.  John's,  N.  F.,  a  distance 
of  1,110  miles,  in  23  hours  50  minutes, 
an  average  speed  of  43  miles  an  hour, 
were  constructed  in  the  plant  of  the 
Union  Gas  Engine  Company. 

Less  than  200  gallons  of  gasoline  and 
a  little  more  than  six  gallons  of  oil  were 
consumed  on  the  trip.  This  is  considered 
remarkable  by  local  engine  builders,  in 
view  of  the  heavy  weather  encountered. 

The  telegram  to  Fischer,  which  is  from 
S.  H.  Blackburn,  chief  in  charge  of  the 
C-5,  and  is  dated  St.  John's,  May  15, 
reads:  "Motors  on  C-5  dirigible  made  trip 
fine  without  any  attention  from  Montauk, 
L.  I.  UJp  twenty-six  hours.  Expect  to 
leave  for  England  in  the  morning  if  ship 
is  ready." 


G.  S.  Ireland  Runs  the  First  Exclusively 
Aeroplane  Salesroom 

G.  S.  Ireland  has  the  distinction  of  be- 
ing the  first  man  in  the  United  States 
to  open  up  a  showroom  and  sales  office 
devoted  exclusively  to  the  marketing  of 
commercial  aeroplanes. 


Mr.    G.    S.    Ireland,    President    and  General 
Manager,    Curtiss    Eastern    Aeroplane    Co.  of 
Philadelphia 


Mr.  Ireland  is  president  and  general 
manager  of  the  Curtiss  Eastern  Aeroplane 
Corporation  of  Philadelphia  and  he  will 
act  as  distributor  of  Curtiss  aeroplanes 
and  flying  boats  in  that  territory. 

In  addition  to  his  showroom,  Mr.  Ire- 
land is  planning  to  operate  a  land  and 
water-flying  school  and  he  has  recently 
opened  one  of  the  most  modern  landing 
fields  in  the  country. 

Before  the  outbreak  of  the  war,  Mr. 
Ireland  had  learned  how  to  fly  at  the 
Curtiss  school  at  Miami,  Fla.  He  offered 
his  services  to  the  government  and  was 
made  a  civilian  instructor  at  Mineola. 
Later  he  was  sent  to  Rich  field,  at  Waco, 
Texas.  He  left  Waco,  to  take  charge  of 
the  wing  construction  on  the  first  Hand- 
ley-Page  bombing  machine  to  be  built  in 
this  country  at  Elizabeth,  N.  J.  Being 
barred  from  actual  flying  service  by  the 
age  qualifications,  he  enlisted  in  the  army 
as  a  private  and  was  assigned  to  the  avia- 
tion section.  He  was  later  commissioned 
a  captain  in  the  flying  service. 


Geo.  W.  Browne  Appointed  Curtiss  Dis- 
tributor for  Middle  West 

George  W.  Browne,  prominent  in  the 
Middle  West  as  a  distributer  for  the 
Willys-Overland  Company,  has  been  ap- 
pointed a  Curtiss  distributer  for  the  mid- 
dle states.  He  has  opened  offices  in  Mil- 
waukee and  Chicago,  and  Lee  Hammond, 
recently  of  the  United  States  Naval  Avia- 
tion service,  is  manager.  Mr.  Hammond, 
who  was  a  lieutenant  commander  in  the 
navy,  only  recently  secured  his  discharge. 
For  the  last  few  months  he  ha%  been  sta- 
tioned on  board  the  U.  S.  S.  Mississippi  at 
Guantanamo  Bay,  Cuba,  where  he  con- 
ducted   experiments    for   the   Navy  in 


launching  lain!  machines  for  scouting  and 
"spotting"  purposes  from  the  decks  of  the 
battleships.  He  was  the  first  man  to  fly 
from  the  deck  of  a  ship.  During  the 
greater  part  of  the  war,  he  was  in  charge 
of  all  aviation  activities  at  the  Great 
Lakes  Naval  Training  Station,  Illinois, 
the  largest  naval  training  station  in  the 
world. 


Personal  Pars 

Hal  G.  Trump,  for  the  last  four  years 
manager  of  the  Chicago  office  of  the 
Green-Fulton-Cunningham  Company,  has 
joined  the  staff  of  the  Campbell-Ewald 
Company,  Detroit,  Chicago  and  New 
York.  Mr.  Trump  will  make  his  head- 
quarters at  the  Detroit  office. 

First  Lieut.  Raymond  Garey,  recently 
discharged  from  the  Air  Service,  is  now 
connected  with  the  Academy  of  Applied 
Aeronautics  in  Chicago,  111.,  as  general 
superintendent.  Lt.  Garey's  Air  Service 
work  of  preparing  all  technical  material 
for  use  in  instruction  in  the  Aviation 
Mechanics  Schools,  as  well  as  his  connec- 
tion with  Air  Service  publications,  has 
preeminently  fitted  him  to  fill  this  im- 
portant position. 

Andrew  V.  Terek,  recently  released 
from  the  Naval  Aviation  Service,  has 
returned  to  the  Bantam  Ball  Bearing  Co., 
Bantam,  Conn.,  as  master  mechanic  in 
charge  of  the  upkeep  of  the  factory. 

Mr.  William  Beckman  has  resigned  as 
experimental  engineer  from  the  Duesen- 
berg  Motors  Corporation  to  become  engi- 
neer and  eastern  representative  for  the 
Beckman  Metal  Products  Co.,  whose  main 
offices  are  located  at  Cleveland,  Ohio. 

Mr.  R.  L.  Corey,  recently  appointed 
Manager  of  the  Chicago  office  of  the  Na- 
tional Gauge  &  Equipment  Company,  lo- 
cated in  the  Railway  Exchange  Building, 
was  formerly  associated  with  S.  F.  Bow- 
ser &  Company,  Fort  Wayne,  Indiana. 

During  the  war  Mr.  Corey  was  Assist- 
ant Manager  in  charge  of  aeroplane  in- 
struments in  the  Production  Engineering 
Department,  Bureau  of  Aircraft  Produc- 
tion. 


Electrically  Operated  Tachometer 
Successfully  Designed 

A  successful  aeroplane  tachometer 
employing  electric  drive  for  use  on  aero- 
planes and  dirigibles  is  described  in  the 
German  publication,  Der  Motorwagen. 
The  device  consists  of  a  small  D.C.  gen- 
erator driven  from  the  engine  shaft, 
which  acts  as  transmitter.  The  current 
generated  is  received  by  a  moving  coil 
galvanometer  whose  scale  is  graduated 
in  revolutions  per  minute. 

The  armature  of  the  generator  is  of 
drum  type,  and  permanent  magnets  made 
of  high  alloy  tungsten  steel  provide  an 
even  magnetic  field,  the  whole  being  en- 
closed in  a  dustproof  bayonet-joint  cap. 
The  moving  coil  of  the  receiving  galvon- 
ometer  is  wound  on  a  pressed  copper 
frame  and  fitted  with  flat  spiral  springs 
which  also  serve  as  leads  from  the  gen- 
erator. The  instrument  is  known  as  the 
Morel  Electric  Indicating  Tachometer. 
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Hon.  Albert  S.  Burleson,  Postmaster  General 
Hon.  Otto  Praeger,  Second  Assistant  Postmaster  General 
J.  B.  Corridon,  Superintendent,  Division  of  Aerial  Mail  Service 
Louis  T.  Bussler,  Chief  of  Maintenance  and  Equipment 


J.  Clark  Edgerton,  Chief  of  Flying  Operations 
George  L.  Conner,  Chief  Clerk,  Division  of  Aerial  Mail  Service 
Eugene  J.  Scanlon,  Chief  of  Supplies 
Charles  N.  Kight,  Special  Representative 


Dana  C.  DeHart 
Edward  V.  Gardner 
Ira  O.  Biffle 
Leon  D.  Smith 
Gilbert  G.  Budwig 
Trent  C.  Fry 


Charles  I.  Stanton,  Superintendent,  Eastern  Division 
John  A.  Jordan,  Superintendent,  Western  Division 
Harry  W.  Powers,  Manager,  Belmont  Park 

Lowell  S.  Harding,  Manager,  Bustleton 
Eugene  W.  Majors,  Manager,  College  Park 
W.  J.  McCandlass,  Manager,  Cleveland 
Ralph  D.  Barr,  Manager,  Bryan 
0.  J.  Sproul,  Manager,  Chicago 


PILOTS 

E.  Hamilton  Lee 
Lester  F.  Bishop 
Carroll  C.  Eversole 
John  M.  Miller 
Charles  E.  Bradley 
Max  Miller 
Frank  McCusker 


Chicago-Cleveland  Aero  Mail  Route 
Makes  High  Record  of  Reliability 

The  Air  Mail  Service  established  May 
IS,  1919,  between  Chicago  and  Cleveland, 
has  completed  a  very  remarkable  record 
of  dependability  for  the  first  week  of 
its  operation. 

A  report  of  the  weeks'  operations  shows 
that  4,160  miles  have  been  flown  out  of  a 
possible  4,480  miles  and  28  trips  made  out 
of  30,  scoring  93  1/3  per  cent  perform- 
ance. There  was  not  a  single  forced 
landing  for  any  reason.  A  43-mile  gale 
prevented  the  two  flights  which  were 
missed. 

From  Cleveland  westbound  to  Chicago 
a  total  of  87,200  letters  were  carried  for 
the  week,  -and  74,600  letters  eastbound 
from  Chicago  to  Cleveland. 

The  average  flying  time  for  the  week 
from  Cleveland  to  Chicago  was  3  hours 
and  40  minutee,  and  from  Chicago  to 
Cleveland  3  hours  and  20  minutes,  the 
difference  being  due  to  the  prevailing 
head  winds  from  the  west.  The  distance 
between  Chicago  and  Cleveland  is  325 
miles.  The  best  time  made  was  on  one 
trip  from  Chicago  to  Cleveland  in  2  hours 
and  48  minutes.  The  longest  time  was  4 
hours  from  Cleveland  to  Chicago. 


Lester  F.  Bishop,  the  first  aerial  mail  pilot 
to    carry   letters    from   Chicago    to  Cleveland 


G.  G.  Budwig  in  Charge  of  Testing  and 
Delivering  New  Mail  Planes 

G.  C.  Budwig,  whose  photograph  we  pub- 
lished last  week,  and  who  is  in  charge  of 
the  testing  of  the  new  De  Haviland  mail 
planes  at  Belmont  Park,  N.  Y.,  and  who 
flies  the  machines  to  Bellefonte,  Pa.,  and 
Cleveland,  Ohio,  for  final  delivery  to  the 
Western  Division  of  the  Aerial  Mail 
Service,  learned  to  fly  on  a  Wright 
hydroaeroplane  early  in  1914.  When  he 
had  completed  his  instruction,  he  engaged 
in  exhibition  and  passenger  carrying 
work.  After  a  period  of  inactivity,  he 
resumed  flying  at  the  outbreak  of  the 
war,  when  Budwig  went  to  the  Curtiss 
school  in  Buffalo  and  learned  the  "Dep" 
control.  Thereafter  he  worked  as  civil- 
ian flying  instructor  at  the  following 
government  fields  :  Chaunte  Fields,  Kelly 
Field,  Rockwell  Field,  and  March  Field. 

While  at  San  Antonio,  Budwig  also 
acted  as  Chief  Instructor  of  the  Stin- 
son  School  of  Flying.  At  Rockwell  Field 
he  was  at  first  Dual  Instructor  and  later 
Acrobatic  Instructor.  For  two  months 
following  his  transfer  to  March  Field, 
he  was  an  instructor  in  acrobatics,  and 
was  then  advanced  to  Stage  Commander 
of  Final  Review.    He  remained  in  the 


government  service  until  the  position  of 
Civilian  Flying  Instructor  was  abolished 
by  the  Secretary  of  War. 


Lester   |F.    Bishop    Made    Pioneer  Mail 
Flight  of  Cleveland-Chicago  Route 

Lester  F.  Bishop,  the  first  Air  Mail 
pilot  to  carry  mail  into  Qeveland  from 
Chicago,  entered  the  air  game  as  a 
mechanic  for  the  Champion  Aeroplane 
Company  of  Chicago,  Illinois,  in  1915.  He 
received  his  first  training  in  flying  in  the 
spring  of  1916  and  until  June,  1917,  was 
connected  with  Eddie  Stinson  and  R.  F. 
Shank  in  conducting  the  National  School 
of  Flying  at  Houston,  Texas.  In  June, 
1917,  he  was  appointed  Student  Flying  In- 
structor at  Chanute  Field,  Rantoul,  Illinois. 
In  September,  1917,  he  was  transferred  to 
the  Selfridge  Field,  Mt.  Clemens,  Michi- 
gan, and  on  December  1st  was  trans- 
ferred to  the  Rich  Field  at  Waco,,  Texas, 
at  which  field  he  was  assigned  as  acrobatic 
instructor.  He  remained  at  this  field  until 
July  15,  1918,  when  he  was  assigned  as 
test  pilot  for  the  Bureau  of  Aircraft  Pro- 
duction, Detroit  District,  testing  the  DH4 
Bombing  planes  preparatory  to  their  being 
shipped  overseas.  He  was  engaged  in  this 
work  until  his  appointment  in  the  Aerial 


Mail  Service  on  December  27,  1918.  Up 
to  the  present  time  he  has  flown  over  1,500 
hours  with  but  two  slight  accidents. 


Only  One  Forced  Landing  on  Cologne 
Mail  Route 

London. — The  aerial  mail  service  be- 
tween Maiscoucille  and  Cologne,  a  dis- 
tance of  225  miles,  reports  that  after 
three  weeks  of  operation  there  were  only 
three  days  when  the  weather  prevented 
the  mails  being  carried,  and  there  was 
only  one  forced  landing ;  465  bags  of  mail 
were  carried,  and  the  average  time  for  all 
flights  was  2  hrs.  16  min.,  while  the  rec- 
ord was  1  hr.  45  min.  On  the  majority 
of  days  on  which  the  mails  were  carried 
from  March  1  onwards  it  was  found  im- 
possible to  continue  the  training  of  the 
homing  pigeons  attached  to  the  unit. 
Moreover,  as  it  was  necessary  to  fly 
through  driving  rain,  specially  protected 
propellers  had  to  be  supplied,  as  the  rain 
so  seriously  damaged  the  ordinary  type 
during  one  journey  that  they  became  un- 
safe for  further  use.  D.H.-9A  planes,  op- 
erated by  the  110th  Aero  Squadron,  are 
used. 


Book  Review 

AEROPLANE  CONSTRUCTION 
AND  ASSEMBLY,  by  N.  W.  Leslie  and 
J.  T.  King.  This  book  is  an  excellent 
treatise  for  the  aeroplane  mechanic.  The 
first  section  of  the  book  is  devoted  to 
nomenclature  and  definitions.  A  compre- 
hensive set  of  diagrams  gives  the  location 
of  every  part  of  the  fuselage,  wings  and 
controls.  Then  follow  instructions  for 
unpacking  a  plane  and  setting  it  up,  and 
adjusting  and  truing  the  wings.  Installa- 
tion and  care  of  the  motor,  inspection  and 
preparation  of  the  engine  before  flights 
is  adequately  dealt  with.  Care,  alignment, 
balancing  and  checking  the  pitch  of  pro- 
pellers is  described  in  terms  which  are 
easily  comprehended  by  the  aeroplane  me- 
chanic. The  care  and  inspection  to  be 
given  a  plane  after  flight  is  the  subject  of 
several  comprehensive  pages. 

The  second  part  of  the  book  is  devoted 
to  a  study  of  the  materials  used  in  the 
construction  of  an  aeroplane  and  the 
theory  of  flight.  The  qualities  of  the  vari- 
ous types  of  wood  used  for  different  pur- 
poses, the  design  of  all  types  of  shackles, 
turnbuckles,  fittings  of  all  types,  strut  soc- 
kets, clevis  pins  and  cables  are  described 
and  illustrated.  A  section  of  this  part  of 
the  book  is  devoted  to  a  discussion  of 
methods  of  aligning  the  fuselage  and  cor- 
rection of  mistakes  in  rigging. 
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NAVAL  MILITARY 
-  AERONAUTICS  - 


Sales   of  Surplus  Aircraft  Supplies 

Washington,  D.  C. — According  to  an 
official  statement  from  the  Director  of 
Sales,  the  sales  of  surplus  materials  have 
been  as  follows : 


Plane  and  Engine  Deliveries  Before  and 
After  Armistice  Announced 

Washington,  D.  C. — The  following  is  an 
official  statement  from  the  Statistics 
Branch  of  the  General  Staff. 


Mar. 
15-21 

Mar. 
22-28 

Mar.  29 
April  4 

April 
5-11 

Total 

tl  1,093 
52,484 

$5,310 

$59,302 
2,780 

$105,620 
6,686 

$1,092,645 
466,436 

$63,577 

$5,310 

$62,082 

$120,306 

$1,579,181 

Of  the  amounts  of  which  the  cost  is 
known,  the  following  statement  is  made 
regarding  the  ratio  of  cost  to  amount  re- 
ceived: The  Bureau  of  Aircraft  Produc- 
tion received  $1,089,186  for  material  cost- 
ing $1,211,825,  or  90  per  cent,  of  its  cost. 
The  Department  of  Military  Aeronautics 
received  $455,436  for  material  costing 
$625,772,  or  73  per  cent,  of  its  cost. 


Sales  by  the  Bureau  of  Aircraft  Pro- 
duction since  the  above  tabulation  were 
as  follows :  Week  ending  April  18,  $8,099 ; 
April  25,  none ;  Mav  2,  none ;  May  9, 
$16,856,  making  a  tota'l  of  $1,450,528  since 
November  11. 

For  the  Department  of  Military  Aero- 
nautics, the  figures  are  as  follows :  Week 
ending  April  18,  $5,096;  April  25,  $1,775; 
May  2,  $423;  May  9,  $20,911,  making  a 
total  of  $493,661  in  sales. 

Balloon  Flights  Reveal  Metereological 
Data 

A  balloon  ascension  to  study  upper  cur- 
rents and  meteorological  conditions  over 
Nebraska,  Arkansas,  Missouri  and  Mis- 
sissippi under  influence  of  the  great  rivers, 
was  carried  into  effect  recently  from  the 
United  States  Army  Balloon  School,  Ft. 
Omaha,  Nebraska. 

Lt.  Col.  J.  W.  S.  Wuest's  balloon,  main- 
taining a  5,000  elevation,  landed  at  2  :30  in 
the  afternoon  near  Little  Rock,  Arkansas, 
500  miles,  having  been  in  the  air  16  hours. 
Capt.  Goodale's  balloon,  maintaining  10.- 
000  feet,  landed  at  1 :30  P.M.  at  Areola. 
Miss,  600  miles,  having  been  in  the  air  15 
hours,  the  speed  being  faster  at  the  higher 
elevation.  The  upper  currents  confirm 
the  theory  of  meteorologists  in  running 
parallel  to  isobars.  Other  scientific  data 
is  in  course  of  preparation  from  notes 
taken  on  the  voyage. 


Target  Practice  Required  of  Air  Service 
Men  in  Aerostatic  Branch 

Instructions  are  being  issued  prescrib- 
ing target  practice  for  the  Air  Service. 
These  instructions  apply  only  for  this  sea- 
son. For  Lighter-than-air  Organizations 
rifle  and  pistol  practice  is  prescribed  for 
those  armed  with  these  weapons.  Heavier- 
than-air  Organizations  will  not  be  re- 
quired to  participate  in  target  practice 
for  1919  unless  it  obviously  does  not  inter- 
fere with  other  work,  and  Air  Service 
personnel,  not  included  in  either  category, 
will  be  excused  from  target  practice  dur- 
ing the  season  of  1919. 


All  orders  for  planes  and  engines  have 
been  completed  except  one  order  for 
Hispano-Suiza  300  H.P.  service  engines, 
which  is  forecast  for  completion  in  May. 

The  number  of  planes  and  engines  de- 
livered before  and  since  the  date  of  the 
armistice,  with  the  percentage  distribu- 
tion, is  shown  in  the  following  table : 

Per  cent, 
delivered. 


ARTICLE.                |:S  S| 

Planes..  r                       <  < 

SJ-1,  training                 1600  0 

Penguin,  trailing   ....     300  0 

S4B,  training                   100  0 

Handley-Page,    service.    101  6 

JN4-D,  training               3746  346 

JNH,  training                 1690  274 

S4C,    training                   372  125 

DH-4,  service                  3227  1615 

Le  Pere,  service                  7  18 

E-l,  training                       12  116 

SE-5,   training                      5  52 

Engines. 

A7A,  training                  2250  0 

Lawrence  28  H.P.,  tr..    450  1 

Gnome  100  H.P.,  tr..    278  2 

OX-5,  training   8318  1182 

Hispano   150  and  180 

H.P.,   training             3905  1170 

U.   S.   12  Navy  type, 

service                          3645  1695 

U.   S.    12   Army  type, 

service                          9929  5209 

Le  Rhone  80  H.P.,  tr.  1057  1443 

Bugatti,   service                    8  32 

Hispano  300  H.P.,  ser.  8  359 
U.    S.    8   Army  type, 

service                             0  15 


n     u'=  "J 'g 

~    CQ  C  <  C 

H  <  < 
1600  100  ... 

300  100  ... 

100  100  ... 

107    94  6 
4092  92 
1964  86 

497  75 


14 

25 

4842    67  33 
25    28  72 


128 
57 


2250  100  ... 

451  100  ... 

280  99  1 

9500  88  12 

507S  77  23 

5340  68  32 

15138  66  34 

2500  42  58 


367 
15 


98 
100 


Twelve   Per   Cent   American   Planes  at 
West  Front  When  War  Ended 

The  following  statement  was  prepared 
by  Statistics  Branch  of  the  General  Staff : 

Comparison   of  Aeroplane   Strength  of 
Allies  and  Enemy  Air  Service  at 
Date  of  Armistice 

French  and  Belgian 

Front  Number  of  Plana 

French    3,321 

German    2,730 

British    1,758 

American    740 

Belgian    153 

Total  Allied    5,972 

Total  Enemy    2,730 

Italian  Front 

Italian    812 

Austrian    622 


Comparison  of  Balloon  Strength  of  Al- 
lied and  Enemy  Air  Services  at 
Date  of  Armistice 

French  and  Belgian 

Front  Number  of  balloons 

German    170 

French    72 

British    43 

American    23 

Belgian    6 

Total  Allied    144 

Total  Enemy    170 

/ talian  Front 

Italian    32 

Austrian    26 


More  Aircraft  Contract  Cancellations 
Withdrawn 

Washington,  D.  C. — According  to  an 
official  statement  issued  by  the  Statistics 
Branch  of  the  General  Staff,  during  the 
four  weeks  ended  April  26,  1919,  the 
Bureau  of  Aircraft  Production  withdrew 
cancellations  and  suspensions  of  contracts 
to  the  amount  of  $6,944,144,  thus  reducing 
the  total  cancelled  and  suspended  con- 
tracts to  $493,735,473.  These  withdrawals 
are  practically  all  for  the  spare  parts  and 
accessories.  Following  is  a  summary  of 
the  value  of  cancellations  and  suspensions 
of  contracts  with  the  per  cent  suspended : 


P 

er  Cent 

Total 

Total 

Sus- 

Chemicals and 

Obligations 

Suspensions 

pended 

chemical  plants 

$15,285,255 

$14,203,006 

93 

Instruments  and 

12,830,326 

10,517,212 

82 

Aeroplanes  and 

spare  parts  

210,530,651 

165,727,433 

79 

Fabrics,  lumber 

and  metals  

9,347,244 

6,926,223 

74 

Engines  and  spare 

parts  

410,188,300 

276,062,132 

67 

Balloons  and  sup- 

16,442,168 

9,497,494 

58 

Miscellaneous  

22,369,092 

10,801,973 

48 

Total  $696,993,036  $493,735,473 

71 

From  the  date  of  the  armistice  to  April 
26,  1919,  cancelled  and  suspended  con- 
tracts representing  an  original  value  of 
nearly  $118,000,000,  have  been  liquidated 
at  a  saving  of  over  $92,000,000  or  78  per 
cent. 

In  the  following  diagram  is  shown  the 
per  cent  of  actual  saving  and  per  cent 
cost  of  termination  of  contracts,  for  vari- 
ous items : 


Per  Cent 
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Balloons  and 

supplies..   .  .  . 

$3,834,664 

$613,032 

84 

16 

Engines  and 

spare  parts.  .  . 

96,385,892 

20,752,433 

78 

22 

Fabrics,  lumber 

and  metals.  .  . 

3,810,088 

833,140 

78 

22 

Aeroplanes  and 

spare  parts.  . . 

4,346,850 

1,073,622 

75 

25 

Chemicals  and 

chem'l  plants 

7,308,948 

1,939,890 

73 

27 

Instruments  and 

accessories.. .  . 

1.340,972 

393,994 

71 

29 

Miscellaneous. .  . 

912,611 

193,032 

79 

21 

Total  i 

SI  17,940,025  $25,799,143 

78 

22 
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The  present  status  on  Bureau  of  Air- 
craft Production  contracts  of  which  these 
were  $696,993  outstanding  on  November 
9,  is  as  follows:  Reduced  by  termina- 
tion, $493,375,  or  71  per  cent;  by  de- 
livery, $193,000  or  28  per  cent. ;  outstand- 
ing $10,258  or  1  per  cent. 


Air  Service  Withdrawals  From  Appro- 
priation Light 

Washington,  D.  C. — A  balance  of  $144,- 
088,000,  or  60  per  cent.,  remains  of  the 
$360,527,000  appropriation  to  the  Bureau 
of  Aircraft  Production  on  April  30.  The 
Department  of  Military  Aeronautics  has 
a  balance  of  $83,305,000,  or  78  per  cent, 
of  its  $107,476,000  appropriation  in  the 
treasury. 


Special  Training  for  Military  Observers 
Planned 

Washington,  D.  C. — Realizing  the  quali- 
fications and  technical  knowledge  required 
to  successfully  perform  the  duties  of  an 
aerial  observer,  special  training  is  being 
planned  by  the  Division  of  Military  Aero- 
nautics for  the  development  of  reserve  of- 
ficers for  this  line  of  duty. 

Aerial  observers  must  be  familiar  not 
only  with  the  duties  of  the  military  avi- 
ator, but  also  with  the  work  of  the  artil- 
lery officer,  requiring  a  thorough  ground- 
ing in  the  science  of  ballistics. 

Students  electing  aerial  courses  under 
the  R.  O.  T.  C.  are  to  be  sent  to  air 
depots  and  gunnery  or  artillery  schools  to 
complete  their  training  during  the  sum- 
mer months.  It  is  considered  likely  that 
flying  training  will  be  given  to  observers, 
even  though  their  work  does  not  require 
their  being  qualified  military  aviators. 


Balloon  Base  to  be  Established  at 
Camp  Dix 

Camp  Dix,  N.  J —That  the  United  States 
is  to  establish  its  largest  dirigible  balloon 
base  in  this  immediate  vicinity  became 
known  today  when  a  government  balloon 
commission  selected  a  site  close  to  the 
camp.  The  tentative  plans  call  for  the 
where  work  on  the  dirigibles  will  be  de- 
establishment  of  a  balloon  training  school 
veloped. 


Army  Air  Ferry  at  Stamford 

Stamford,  Conn.,  May  28. — An  army 
aerial  ferry  has  been  established  between 
Stamford  and  Mineola  to  convey  recruits 
for  the  air  service  who  desire  to  travel 
that  way.  .  All  recruits  in  this  district  who 
desire  to  make  the  trip  by  air  are  sent 
here.  Herbert  Oeser,  a  Stamford  recruit 
with  previous  military  experience,  was  the 
first  one  to  make  it  to-day.  He  went  over 
in  a  plane  piloted  by  Lieutenant  Beau. 


Special  Orders  Nos.  120-122 

Capt.  Samuel  E.  Jackson,  report  to  Camp  Dev- 
ens,  Ayer,  Mass.,  for  discharge. 

Col.  James  E.  Fechet,  proceed  to  Fort  Sam 
Houston,  San  Antonio,  Tex.,  and  report  to  the 
commanding  general  Southern  Department  for 
duty  as  department  Air  Service  officer. 

Capt.  Herbert  A.  Thorndike,  report  to  aviation 
repair  depot,  Montgomery,  Ala. 

Second  Lieut.  William  T.  Howley  is  trans- 
ferred to  Walter  Reed  General  Hospital,  Takoma 
Park,  D.  C,  for  further  observation  and  treat- 
ment. 

Second  Lieut.  William  E.  Cloe  will  proceed  to 
Boston,  Mass.,  and  report  to  the  district  man- 
ager, Aircraft  Finance,  Little  Building,  Boylston 
and  Tremont  Streets. 

Par.  210,  S.  O.,  No.  88-0,  April  15,  1919,  W. 
D.,  as  directs  First  Lieut.  George  R.  S.  Denton  to 
proceed  to  Camp  Bragg,  Fayetteville,  N.  C,  is 
revoked. 

So  much  of  Par.  108,  S.  O.,  No.  112-0,  May 
13,  1919,  W.  D.,  as  relieves  the  following-named, 
officers  from  duty  at  Godman  Field,  Camp  Knox, 
Ky.,  and  directs  them  to  proceed  to  Camp  Gor- 
don, Ga.,  is  revoked :  Second  Lieut.  Harry  W. 
Langmead,  Second  Lieut.  James  E.  Jones. 

Leave  of  absence  for  five  days  is  granted  First 
Lieut.  Matthew  H.  O'Brien. 

Second  Lieut.  Franklin  B.  Russell  is  an- 
nounced as  on  duty  requiring  him  to  participate 
in  regular  and  frequent  aerial  flights  from  July 
13,  1918. 

First  Lieut.  Charles  Robert  Herold,  report  to 
Air  Service  Flying  School,  Brooks  Field,  San 
Antonio,  Tex.,  and  by  letter  to  the  Director  of 
Air  Service,  Washington,  D.  C. 

First  Lieut.  John  Y.  York,  Jr.,  proceed  to 
Dayton,  Ohio,  and  report  to  the  Chief  of  Engi- 
neering Division,  Air  Service,  for  temporary 
duty;  then  to  Washington,  D  C.,  and  report  to 
the  Director  of  Air  Service  for  duty. 

Second  Lieut.  Norman  R.  Wood,  proceed  to 
Washington,  D.  C,  and  report  to  the  Director 
of  Air  Service. 


Lieut.  Col.  Arthur  J.  Hanlon  will  proceed  .to 
Rockwell  Field,  San  Diego,  CaL,  take  station, 
assume  command,  and  report  by  letter  to  the 
Director  of  Air  Service,  Washington,  D.  C. 

Par. '27,  S.  O.,  No.  112-0,  May  13,  1919,  re- 
lating to  Lieut.  Col.  Arthur  J  Hanlon  is  revoked. 

Capt.  David  H.  Young  is  relieved  from  fur- 
ther duty  at  Hazelhurst  Field,  Mineola,  Long 
Island,  N.  Y.,  and  upon  expiration  of  his  pres- 
ent leave  of  absence  he  will  proceed  to  Dayton, 
Ohio,  and  report  to  the  Chief,  Engineering  Divi- 
sion, Air  Service,  for  temporary  duty  for  the 
purpose  of  testing  and  witnessing  flights  of  bomb- 
ing planes;  thence  to  Washington,  D.  C,  and 
report  to  the  Director  of  Air  Service  for  duty. 

Capt.  William  H.  Smith  is  relieved  from  treat- 
ment at  United  States  Army  General  Hospital 
No.  2,  Fort  McHenry,  Md.,  and  will  proceed,  to 
Air  Service  depot,   Garden   City,   Long  Island, 


The  following-named  officers  are  relieved  from 
their  present  assignment  and  duties  in  the  Office 
of  the  Judge  Advocate  General,  this  city,  and 
will  report  in  person  to  the  Director  of  Aircraft 
Production:  First  Lieut.  John  W.  Halsey,  Sec- 
ond Lieut.  Robert  N  Denham,  Jr.' 

Capt.  Thomas  B.  Cassels  is  detailed  for  duty 
under  the  direction  of  the  Director  of  Purchase, 
Storage  and  Traffic,  and  will  report  to  the  com- 
manding officer,  aviation  general  supply  depot, 
Middletown,  Pa.,  for  duty  as  camp  supply  officer. 

First  Lieut.  Franklin  O.  Carroll,  proceed  to 
Washington,  D.  C,  and  report  to  the  Director  of 
Air  Service. 

First  Lieut.  Edward  H.  Guilford,  proceed  to 
Fort  Hancock,  N.  J.,  on  temporary  duty  in  con- 
nection with  tests  on  long  distance  fire  control, 
thence  to  Hazelhurst  Field,  Mineola,  Long  Island. 
N.  Y. 

Par.  84,  S.  O.,  No  107-O,  W.  D.,  May  7,  1919, 
directing  Second  Lieut.  Robert  K.  Lloyde  to 
proceed  to  Washington,  D.  C,  is  amended  so  as 
to  direct  him  to  proceed  to  March  Field,  River- 
side, Cal. 

Second  Lieut.  Leonard  D.  Weddington,  pro- 
ceed to  Washington,  D.  C,  thence  to  Langley 
Field,  Hampton,  Va. 

First  Lieut.  Homer  E.  Whitney  is  relieved 
from  further  treatment  at  the  United  States 
Army  General  Hospital  No.  2,  Fort  McHenry, 
Md.,  and  will  proceed  to  Air  Service  depot,  Gar- 
den City,  Long  Island. 

First  Lieut.  Schuyler  E.  Grey  is  relieved  from 
further  treatment  at  the  United  States  Army 
General  Hospital  No.  2,  Fort  McHenry,  Md.,  and 
will  proceed  to  Air  Service,  Garden  City,  Long 
Island,  N.  Y. 

Second  Lieut.  Daniel  P.  A.  Willard  is  relieved 
from  duty  at  United  States  Army  General  Hos- 
pital No.  31,  Carlisle,  Pa.,  and  will  proceed  to 
United  States  Army  General  Hospital  No.  11, 
Cape  May,  N.  J. 


Side  view  of  the  Curtiss  "Hornet",  model  18-B,  two-seater  biplane.     It  has  a  speed  of  163  m.p.h.  and  climbs  16,000  feet  in  10  minutes,  with 

light  flying  load 


Adjutant  Casale  Makes  31,000  Foot  Altitude  Flight 


iator.  in  a  flight  for  alti- 
worm's  record. 


Paris,  May  28. — Adjutant  Casale,  a  French  a\ 
tude  ascended  31,000  feet.    This  constitutes  a 

Adjutant  Casale,  during  the  war,  had  numerous  fights  in  the  air  and 
■was  credited  with  having  downed  twelve  German  machines. 

Major  Schroeder,  U.  S.  Air  Service,  has  held  the  world's  altitude 
record  of  29,500  feet  for  several  months. 


obtained  were  altered  by  the  federation,  and  it  was  decided  that  regula- 
tions relative  to  the  verification  of  aerial  achievements  should  be  modi- 
fied. Other  questions  were  carried  over  for  the  next  session  of  the  fed- 
eration, which  is  to  be  held  at  Brussels  in  October. 


Aerial  War  on  Revolting  Arabs  Saved  Englishmen   from  Massacre 

Assiut,  Egyt. — Dr.  Allgood,  who  had  the  chair  of  science  at  the 
College  of  Assiut,  was  one  of  the  400  foreigners  who  held  off  5,000 
Fellaheens  and  Senyussi  Arabians  in  a  siege  lasting  three  days. 

Following  the  murder  of  one  Englishman  and  the  cutting  of  com- 
munication wires,  the  400  foreigners  formed  a  garrison  and  prepared 
a  place  of  defence.  Two  days  of  fighting  resulted  in  the  practical 
expenditure  of  all  ammunition,  but  the  certainty  of  a  general  massacre 
on  the  part  of  the  natives  made  resistance  imperative. 

After  two  -days  of  fighting  a  seaplane  came  from  Cairo,  about  250 
miles  to  the  north  of  us,  manceeuvred  overhead  and  then  flew  away. 
The  besiegers  saw  it  and  renewed  attack.  A  few  hours  later  the  'plane 
came  again,  flying  low  and  with  good  aim  dropped  a  supply  of  ammuni- 
tion into  our  stockade. 

Later  in  the  day  another  'plane,  which  we  afterward  learned  was 
laden  to  capacity  with  bombs,  came  down  from  Alexandria  and  with 
deadly  aim  bombed  the  enemy  village,  killing  about  500  natives.  On 
the  third  day  our  hopes  brightened,  for  more  aeroplanes  came  up  and, 
flying  low,  poured  a  steady  and  it  seemed  never  ending  machine  gun 
fire  into  the  opposing  forces.  Finally  gunboats  coming  up  the  river 
routed  the  Arabs  and  rescued  the  hard  pressed  garrison. 


American  Naval  Aviator  Flies  from  Copenhagen  to  Stockholm 

Stockholm,  May  27  (By  the  Associated  Press). — Captain  Batt,  an 
American  naval  aviator,  arrived  here  in  his  aeroplane  at  10  A.M.  May 
26,  having  completed  the  final  lap  of  his  350-mile  trip  from  Copenhagen. 

Captain  Batt  left  Copenhagen  in  the  evening  of  May  24  and  made 
his  first  stop  at  Calmar,  in  Southern  Sweden,  175  miles  from  his 
starting  point,  which  he  reached  at  12 :20  o'clock  Sunday  afternoon. 
Leaving  there  at  7  o'clock  the  same  evening,  he  flew  150  miles  to 
Nynashamn,  a  small  port  about  twenty-five  miles  southwest  of  Stockholm. 
Taking  the  air  again  about  10  o'clock  that  night,  he  attempted  to  reach 
this  place  but  lost  his  direction  in  the  darkness  and  was  forced  to 
descend  at  Furusund,  west  of  Stockholm. 


International    Aeronautic    Federation   Urges   Air   Ministries    for  All 
Nations 

Paris,  May  22. — The  International  Aeronautic  Federation,  in  session 
here,  has  unanimously  voted  the  following  requests  for  the  delegates 
from  each  country  to  present  to  their  government  representatives  in 
charge  of  aerial  affairs: 

That  the  liberty  of  aerial  navigation  be  re  established  as  soon  as 
possible  in  conformity  with  the  decision  of  the  Peace  Conference. 

That  civilian  aeronautics  in  the  various  countries  be  placed  under 
the  control  of  the  Aviation  Ministry  or  Department. 

That  all  the  aero  clubs  affiliated  with  the  International  Aeronautic 
Federation  be  represented  upon  the  International  Commission  on 
Aerial  Navigation,  which  is  to  be  created  after  peace  is  signed. 

That  in  every  country  the  National  Aero  Club  be  represented  in 
the  National  Commission  on  Aeronautics. 

Certain  conditions  under  which  the  brevet  of  pilot  aviator  may  be 


Pershing's  Orders  to  Liggett  Go  By  Aeroplane 

Coblenz,  May  22. — Lieutenant  General  Liggett's  headquarters  at 
Coblenz  received  for  the  first  time  several  packages  of  documents 
and  orders  from  Paris  by  aeroplane.  The  journey  was  made  in  less 
than  five  hours  and  required  only  one  relay. 

D'Annunzio  Resigns  Commission  in  Italian  Army 

Rome,  May  25. — Gabriele  d'Annunzio,  the  poet-soldier,  has  resigned 
his  Lieutenant-Colonelship  in  the  aviation  branch  of  the  Italian  Army. 


Commercial  Flying  to  Be  Government  Monopoly  in  Canada 

The  bill  providing  for  the  control  and  encouragement  of  flying  in 
all  its  aspects,  the  issue  of  licenses,  inspection  of  machines,  and  ar- 
rangement of  air  routes  has  reached  its  third  reading  in  the  Canadian 
Parliament.     It  is  proposed  to  make  the  control  of  commercial  flying 

a  public  monopoly.   

Holt  Thomas  Suggests  Employment  of  Aeroplanes  in  Handling  Press 

News 

In  the  course  of  his  lecture  on  April  30,  under  the  auspices  of  the 
Industrial  Reconstruction  Council,  Mr.  Holt  Thomas  outlined  a  scheme 
for  combining  the  services  of  the  aeroplane  with  the  telephone  and  tele- 
graph in  the  transmission  of  long  urgent  messages,  which  would  be 
called  aerograms.  He  said  the  general  idea  was  to  telephone  or  tele- 
graph a  message  to  the  aerodrome  where  it  would  be  taken  down  in 
shorthand,  carried,  say,  to  France  in  a  plane,  and  dispatched  from 
there  to  its  destination.  Such  a  system,  he  thought,  would  be  in- 
valuable for  dealing  with  long  Press  cables.  A  message  of  3.0U0  words 
between  Paris  and  London  could  be  delivered  by  aeroplane  long  before 
it  had  got  across  the  cable.  Moreover,  the  aeroplane  would  probably 
be  carrying  millions  of  words  and  other  things  as  well  at  the  same 
time.  The  economy  in  labor  by  the  use  of  such  a  method  would  be 
enormous. 

Handley  Page  Offered  $5  an  Ounce  for  Aerial  Delivery  from  England 

Messrs.  Handley  Page,  Ltd.,  have  been  approached  during  the  month 
by  a  commercial  house  which  wished  a  quotation  to  transfer  some 
scent  essences  from  Shanghai  to  London  by  air.  Provided  the  con- 
ditions of  quick  delivery  could  be  satisfied,  the  price,  they  said,  might 
range  up  to  £1  per  ounce.  There  is  very  little  doubt  but  that  within 
a  year  from  date  most  lightweight  transport,  where  great  speed  is  es- 
sential, will  go  by  aeroplane  or  airship.  Important  mails,  legal  docu- 
ments, and,  in  urgency  cases,  bullion  are  obvious  goods  for  air-express. 


Paris-Geneva  Service  Opened 

Geneva,  May  26. — The  Swiss  airman,  Durafour,  carrying  mails, 
made  the  first  Paris  to  Switzerland  flight  on  May  26,  landing  at  Geneva. 

The  time  of  the  flight  was  five  and  a  half  hours,  including  a  half 
hour's  forced  landing  on  French  soil  owing  to  the  fog.  The  distance 
is  about  250  miles. 

British  Government  to  Restrict  Long  Ocean  Flights 

London,  May  28. — The  British  Government 
was  asked  in  the  House  of  Commons  recently  by 
Sir  Arthur  Fell,  the.  Channel  Tunnel  advocate,  to 
consider  the  question  of  forbidding  the  flight  of 
aeroplane  over  wide  stretches  of  sea  until  aero- 
planes have  proved  that  they  are  capable  of 
making  flights  over  land  of  equal  length  with 
reasonable  certainty. 


The  Short  passenger  carrier  equipped  with  a  2SO  horsepower  Maori  engine 
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Aeronautical  Commission  at  Peace  Conference 
Has  Completed  Its  Work 

Paris,  May  27. — The  Aeronautical  Commission 
of  the  peace  conference  has  agreed  to  a  com- 
plete draft  of  an  air  convention  and  its  annexes, 
subject  to  some  small  amendments. 

The  convention  itself  deals  with  the  following 
matters: 

The  nationality  and  registration  of  aircraft. 

General  principles  governing  the  right  of  inter- 
national flight. 

Certificates  of  air  worthiness  and  competency. 

Principles  governing  flight  over  foreign  terri- 
tory. 

Rules  to  be  observed  on  departure  or  landing 
and  when  under  way. 

Prohibition  of  the  carriage  of  certain  objects. 

The  international  commission  for  air  naviga- 
tion . 

Final  provisions: 

Technical  details  are  relegated  to  annexes  in 
the  following  order: 

The  making  of  aircraft. 
Certificates  of  air  worthiness. 
Log  books. 

Rules  as  to  lights  and  signals,  and  rules  of  the 
air. 

Certificates  of  competency,  including  medical 
requirements. 

international  maps  and  ground  marks. 
Meteorological  information. 
Customs. 


CLUBS 


PACIFIC  NORTHWEST  MODEL  AERO 
CLUB 

921  Ravenna  Boulevard,  Seattle,  Wash. 
BAY  RIDGE  MODEL  CLUB 
8730  Ridge  Boulevard,  Bay  Ridge,  Brooklyn 
INDIANA  UNIVERSITY  AERO  SCIENCE 
CLUB 
Bloomington,  Indiana 
BROADWAY  MODEL  AERO  CLUB 
931  North  Broadway,  Baltimore,  Md. 
TRIANGLE  MODEL  AERO  CLUB 

Baltimore,  Md. 
NEBRASKA  MODEL  AERO  CLUB 
Lincoln,  Nebraska 


DENVER  MODEL  AERO  CLUB 
2820  Raleigh  St.,  Denver,  Colo. 
BUFFALO  AERO  SCIENCE  CLUB 
c/o  Christian  Weyand,  48  Dodge  St., 

Buffalo,  N.  Y. 
THE  ILLINOIS  MODEL  AERO  CLUB 
Room    130,   Auditorium   Hotel,   Chicago,  '. 
SCOUT  MODEL  AERO  CLUB 
304  Chamber  of  Commerce  BIdg., 
Indianapolis,  Indiana 
MILWAUKEE  MODEL  AERO  CLUB 
455  Murray  Ave.,  Milwaukee,  Wis. 


CONCORD  MODEL  AERO  CLUB 
c/o  Edward  P.  Warner,  Concord,  Mass. 
MODEL  AERO  CLUB  OF  OXFORD 
Oxford,  Pa. 
CAPITOL  MODEL  AERO  CLUB 
1726  M  Street,  N.  W. 
Washington,  D.  C. 
CORRESPONDENCE  MODEL  AERO  CLUB 
320  N.  Main  Street, 
Rockford,  Ills. 
AERO  CLUB  OF  LANE  TECHNICAL 
HIGH  SCHOOL 
Sedgwick  &  Division  Streets,  Chicago,  111. 


Model  Aeroplane  Contest  Prizes 

The  medals  and  the  cup  for  the  coming  model  aeroplane 
contests  have  been  selected  from  a  large  stock  of  aeroplane 
jewelry  and  trinkets  manufactured  by  the  Arthur  Johnson 
Mfg.  Company,  14  Church  Street,  New  York  City.  To  say 
they  are  the  most  attractive  ever  offered  for  an  event  of  this 
kind  would  be  putting  it  mildly. 

The  cup  for  the  scale  model  prize  is  of  bronze  of  a  very 
pretty  design  with  two  handles,  and  etched  with  silver.  The 
interior  is  lined  with  gold.  On  the  face  of  the  cup  are  en- 
graved the  words  AERIAL  AGE  TROPHY. 

The  medals  of  gold,  silver,  and  bronze  have  on  the  face  a 
figure  of  Victory  holding  a  wreath  in  her  extended  hand. 
Under  the  wreath  is  a  miniature  aviation  corps  _  emblem, 
namely;  a  propeller  with  wings  extending  on  each  side  from 
the  propeller  hub.  This  is  in  silver,  which  adds  greatly  to 
the  appearance  of  the  medals. 

On  the  back  of  each  medal  the  words  AERIAL  AGE 
MEDAL  are  engraved.  The  winners  can  have  anything  they 
desire  engraved  on  the  medals  as  sufficient  space  is  left  for 
this. 

The  winners  of  the  above  prizes  will  be  envied  by  every 
model  flyer  who  is  not  lucky  enough  to  possess  one,  and  when 
the  next  set  of  events  comes  around  we  will  have  to  hold 
elimination  contests  to  keep  down  the  number  of  competi- 
tors. 

The  continued  good  weather  of  the  last  two  weeks  has 
brought  out  many  good  model  flyers  in  this  vicinity,  and  we 
hope  out-of-town  clubs  are  having  the  same  good  fortune. 

I  have  received  letters  asking  whether  it  is  too  late  to  enter 
the  contests.  It  is  not  too  late,  in  fact  you  have  until  the  last 
day  of  June  to  compete,  but  I  should  not  advise  waiting  until 
the  last  minute,  as  something  might  happen  to  prevent  the 
contest  being  held,  such  as  bad  weather,  or  lack  of  witnesses. 

By  the  time  this  issue  is  in  your  hands  the  contest  will  have 
begun  and,  let  us  hope,  new  records  made. 

Scale  Model  of  the  Loening  Monoplane 

The  model  shown  in  the  accompanying  photographs  was 
made  by  the  members  of  the  Aero  Science  Club  of  New  York. 

This  model  is  correct  in  every  respect,  regulation  ribs, 
spars,  etc.,  being  used. 

The  engine  is  only  a  dummy,  but  is  made  exactly  to  scale 
of  the  300  H  P.  Hispano-Suiza  engine,  and  can  be  clearly 
seen  in  the  photograph.  The  model  was  made  from  plans 
which  appeared  in  Aerial  Age  some  time  ago.  The  wings 
are  covered  with  silk  and  the  wing  section  is  tr.ue  to  scale. 
This  is  the  type  of  model  which  will  be  exhibited  in  the 
scale-model  contest,  and  many  of  the  members  of  this  club 
are  hard  at  work  on  other  types. 

The  Aero  Science  Club  is  the  oldest  model  club  in  exist- 
ence and  is  ready  to  accept  anybody  into  the  club  who  is 
interested  in  aviation,  whether  it  be  in  the  models  or  in  the 
larger  machines.  These  young  men  are  all  hard  workers  and 
are  strict  students  of  aerodynamics.  They  are  lucky  inasmuch 
as  they  have  on  the  membership  list  some  of  the  oldest  aero- 
nautic men  in  the  country,  who  are  advisers  of  the  club. 

Two  of  these  men  are  noteworthy:  Mr.  Durant,  whose 
father  was  the  first  to  jump  from  a  balloon  in  this  country, 
and  Mr.  S.  Y.  Beach,  for  some  time  Aeronautic  Editor  of  the 
Scientific  American,  and  an  inventor  of  many  aeroplane 
parts. 

If  you  have  any  clear  photographs  of  models  send  them  to 


the  Model  Editor,  and  if  they  are  of  interest  to  the  readers 
we  will  reprint  on  this  page. 

Should  a  young  man  continue  to  build  models  all  his  life,  and 
not  branch  out  to  the  study  of  the  larger  machines? 

This  is  a  question  that  many  model  fliers  ask  themselves,  and 
a  great  number  ask  me,  so  I  will  answer  it.  After  you  feel 
sure  that  you  know  every  trick  and  turn  of  model  flying 
and  you  get  so  you  can  make  scale  models  fly,  by  all  means 
turn  to  the  higher  problem  of  aerodynamics,  and  if  you  can- 
not design,  try  to  build  a  machine  to  carry  at  least  one 
passenger.  Many  companies  are  advertising  parts  for  light 
aeroplanes,  and  almost  any  model  flier  has  the  facilities  for 
building  and  assembling  a  small  size  man-carrying  aeroplane. 

Most  of  the  old-time  model  aeroplane  builders  built  large 
machines  soon  after  they  took  tip  model  flying,  and  many  of 
them  taught  themselves  to  fly  These  young  men  are  to-day 
the  best  aeronautic  engineers  in  the  country,  and  are  holding 
responsible  positions  with  the  Government  and  private  con- 
cerns. 

I  intend  starting  another  series  of  articles  on  the  large 
machines  in  the  near  future  and  will  devote  most  of  the 
space  of  this  page  to  this  type  of  machine  for  about  four 
or  five  issues.  It  is  hoped  that  these  articles  will  be  received 
with  as  much  favor  as  the  last  series  covering  the  Design 
and  Construction  of  the  FORD  MOTORED  AEROPLANE. 


Scale  model  of  the  Loening  Monoplane,  built  by  the  members  of  the 
Aero  Science  Club 
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Aeronitis  is  a  pleasant,  a  decidedly  infectious  ailment,  which  makes  its  victims  "flighty,"  mentally  and 
physically.  At  times  it  has  a  pathologic,  at  times  merely  a  psychologic  foundation.  It  already  has 
affected  thousands;  it  will  get  the  rest  of  the  world  in  time.  Its  symptoms  vary  in  each  case  and  each 
victim  has  a  different  story  to  tell.  When  you  finish  this  column  YOU  may  be  infected,  and  may  have 
a  story  all  of  your  own.  If  so,  your  contribution  will  be  welcomed  by  your  fellow  AERONUTS. 
Initials  of  contributor  will  be  printed  when  requested. 


Shakespeare  as  an  Airman 

I.  The  Squadron. 

"...  All  furnish'd,  all  in  arms, 
All  plum'd,  like  estridges  that  wing  the  wind, 
Bated,  like  eagles  that  have  lately  bath'd." 

(Henry  IV,  Pt.  I,  IV.,  1.) 


II.  The  Phot  to  His  Machine. 

"When  I  bestride  him,  I  soar,  I  am  a  hawk." 

(Henry  V.,  III.,  7.) 


III.  The  Pupil  to  His  Instructor. 

"We  could  not  stall  together." 

(Antony  and  Cleopatra,  V.,  1.) 

IV.  The  CO.  (loq). 

"...  The  air 
Nimbly  and  sweetly  recommends  itself 
Unto  our  gentle  senses." 

(Macbeth,  I.,  6.) 

"Ah  !    Stand  by." 

(Antony  and  Cleopatra,  III.,  9.) 


V.  Chorus  of  Night-R'ud  Pilots. 

"Sweet  moon,  I  thank  thee  for  thy  sunny  beams ; 
I  thank  thee,  moon,  for  shining  now  so  bright." 

(Midsummer  Night's  Dream,  V .,  1.) 

VI.  Chorus  of  Mechanics. 

"Fly!    Not  we!" 


(Antony  and  Cleopatra,  III.,  9.) 


VII.  The  Transport  Officer. 
"I  am  no  Pilot." 


(Romeo  and  Juliet,  II.,  2.) 


VIII.  Taking  Off. 

"Now  to  the  Goths,  as  swift  as  swallow  flies." 

(Titus  Andronicus,  IV.,  1.) 
"The  deep  damnation  of  his  taking-off." 

(Macbeth,  I.,  7.) 

IX.  In  the  Air. 

"By  heaven,  methinks  it  were  an  easy  leap 
To  pluck  bright  honour  from  the  pale-faced  moon  "- 
(Henry  IV.,  Pt.  I.,  I.,  2.) 
For  courage  mounteth  with  occasion." 

_  (King  John,  II.,  2.) 

.  .  .  Flies  an  eagle  flight,  bold  and  forth  on, 
Leaving  no  tract  behind." 

(Timon  of  Athens,  I.,  1.) 


Courtesy  of  Flight 


"In  the  clouds,  scorning  the  base  degrees 
By  which  he  did  ascend." 

(Julius  Caesar,  II.,  2.) 
"To  be  imprisoned  in  the  viewless  winds, 
And  blow  n  with  restless  violence  round  about 
The  pendant  world." 

(Measure  for  Measure,  III.,  1.) 
"Servile  to  all  the  skyey  influence." 

(Measure  for  Measure,  III.,  1.) 


X.  Over  the  Lines. 

"Witness  these  trenches  made  by  grief  and  care." 

(Titus  Andronicus,  III.,  2.) 

XI.  The  Observer. 

"...  His  pilot 
Of  very  expert  and  approved  allowance." 

(Othello,  II.,  1.) 

"Why,  that's  my  dainty  Ariel." 

(Tempest.  V.,  1.) 

XII.  The  Engines  Fail. 

"And  O  you  mortal  engines,  whose  rude  throats 
Th'  Immortal  Jove's  dread  clamours  counterfeit, 
Farewell !" 

(Othello.  III.,  3.) 


XIII.  Hope. 

"...  Why  may  not  I 
Glide  thither  in  a  day?" 


(Cymbeline,  III.,  2.) 


XIV.  The  Last  Chance. 

"...  Let  her  down  the  wind 
To  prev  at  fortune." 

(Othello,  III.,  3.) 

XV.  The  Crash. 

"Oh,  what  a  fall  was  there,  my  countrymen." 

(Julius  Caesar,  III.,  2.) 

"Sir,  sir,  thou  art  so  lucky 
That  we  must  leave  thee  to  thy  sinking." 

(Antony  and  Cleopatra,  III.,  2.) 
"Will  this  gear  ne'er  be  mended?" 

(Troilus  and  Cressida,  I.,  1.) 
Alec.  Macdonald  in  Flying  (London). 


The  Seven  Ages  of  Man 

(By  Air-Mechanic  W.  Shakespeare) 
The  R  A.F.'s  a  stage. 

And  all  its  personnel  are  merely  players; 
They  have  their  crashes  and  calamities, 
And  each  man  in  his  time  breaks  many  parts. 
First  the  fledgling,  mewling  and  puking  in  the  dizzy  heights. 
Then  the  first  solos,  with  torn  and  grimy  face, 
Creeping  like  snail,  ungainly,  from  the  hedge. 
1  hen  the  subaltern,  sighing  like  furnace, 
With  woeful  ballad  penned  to  the  lady  driver. 
Then  the  Captain,  full  of  strange  jests  (somewhat  like  Wilkie 
Bard), 

Seeking  the  bubble  reputation,  even  in  the  Archie's  mouth. 

Then  the  Major,  too  fat  to  fly,  with  oak-leaves  on  his  hat, 

Bestriding  all  the  place  like  a  Colossus. 

Then  the  CO.  (whose  massive  coat  is  interlined) 

Sitting  in  judgment  on  his  cowed  Ack  Emmas. 

Last  scene  of  all,  which  ends  this  strange  eventful  history, 

Reveals  a  General  at  the  Ministry, 

Sans  eyes,  sans  teeth,  sans  wisdom,  and  sans  everything! 

G.  S.  in  Flying  (London). 
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IS 

Valsparred 

/^\NCE  more  it  has  been 
conclusively  demon- 
strated, in  the  most  spectac- 
ular flight  in  history,  that 
Valspar  is  the  supreme 
varnish. 

The  Navy  Department  varnished 
the  NC-4  with  Valspar  because  of 
its  absolute  waterproof ness,  its 
unequalled  toughness,  and  be- 
cause it  possesses  the  marvelous 


elasticity  required  to  stand  the  terrific  vibra- 
tion of  a  seaplane  in  flight. 

Valentine  Products 

used  by  the  world's  leading  airplane  makers  include : 


Valspar  Varnish 

Valspar  Low  Visibility  Gray  Enamel 
Valspar  Olive-Brown  Enamel 
Valspar  Black  Enamel 
Valspar  Khaki  Enamel 
Valspar  Filler  (Wood) 
Valspar  Primer  (Metal) 


Valspar  Primer  (Wood) 
Valspar  Aluminum  Paint 
Dipping,  Spraying  and  Brushing  coat- 
ings of  all  kinds 
Quick-Drying  Insignia  Colors 
Valenite 

Valenite  Enamels 


VALENTINE'S 

LSPAR 

The  Varnish  That  Won't  Turn  White 


VALENTINE  &  COMPANY 

456  Fourth  Avenue,  New  York 

Largest  Manufacturers  of  High-grade  Varnishes  in  the  World 
Established  1832 


VArNTshES 


Toronto  London  f 

Amsterdam 


(Trade  Mark) 

W.  P.  Fuller  &  Co.,  San  Francisco  and  Principal  Pacific  Coast  Cities 
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{Continued  from  page  626) 
as  soon  as  it  is  finished  will  make  the  most  complete  and 
accurate  map  ever  assembled. 

"The  initial  work  is  now  being  done  from  the  various  flying 
fields  in  this  country  still  in  operation.  Perhaps  the  most 
work  thus  far  accomplished  is  that  done  at  Post  Field,  Fort 
Sill,  Oklahoma,  where  a  map  is  now  almost  completed  cover- 
ing a  strip  of  territory  30  miles  wide  and  130  miles  long. 
This  strip  runs  from  Call  Field,  at  Witchita  Falls,  Texas,  to 
Oklahoma  City,  Okla.,  and  is  the  work  of  pilots,  observers 
and  aerial  photographers  of  the  service  station  at  Post  Field. 

"Most  of  these  pictures  were  made  from  a  6,000-foot  ele- 
vation from  De  Haviland  planes  equipped  with  a  Liberty- 
twelve  motor.  The  men  engaged  in  the  work  have  already 
taken  650,000  isochromatic  plates,  and  the  job  has  not  yet  been 
finished.  When  this  is  considered  and  the  fact  also  that  the 
pictures  taken  represent  a  strip  of  territory  of  about  four 
square  miles  and  each  picture  overlaps  for  about  one-half 
mile  so  that  no  bit  of  ground  is  left  out,  and  at  the  same  time 
fits  on  the  enormous  ground  board  on  which  it  is  pasted, 
the  size  of  the  job  of. aerial  mapping  the  entire  United  States 
may  be  realized.  It  is  also  at  once  apparent  that  the  small 
army  of  airmen  trained  during  the  war  period  can  still  be 
mighty  useful  to  Uncle  Sam. 

"When  a  certain  section  has  been  pictured  and  each  de- 
veloped proof  been  pasted,  the  whole  is  photographed  and 
made  into  a  large  section  map,  and  as  the  sections  are  finished 
they  are  in  turn  put  together  as  were  the  individual  pictures, 
in  the  first  operation.  In  order  to  facilitate  the  movement  of 
the  pilots  and  photographers,  portable  hangars  have  been 
placed  along  the  route,  and  the  men  put  in  eight  hours  a  day 
taking  pictures.  Motor  lorries  carry  dark  rooms  and  develop- 
ment equipment,  keeping  pace  with  the  pilots  so  that  there  is 
not  a  lost  minute  in  developing  the  plates  and  completing 
the  maps.  If  the  boards  on  which  the  proofs  are  placed  were 
assembled  in  one  line  it  would  be  about  a  mile  long  and  a 
quarter  of  a  mile  wide. 

"One  of  the  proofs  of  the  practicability  of  this  method  of 
accurate  map-making  is  the  story  of  the  military  map  made 
in  this  manner  of  the  Panama  Canal  Zone.  After  a  corps  of 
engineers  consisting  of  one  regiment  had  spent  six  months 
in  attempting  to  make  a  map  of  that  zone  and  met  with 
failure,  one  squadron  of  the  air  service,  with  twelve  ships  and 
pilots  and  a  section  of  photographers  were  sent  into  the  region. 
In  two  months  time  they  had  completely  mapped  the  zone. 
This  map  has  never  been  released  by  the  Government  because 
of  its  great  military  value. 

"Plans  have  been  made  by  the  Director  of  the  Air  Service, 
it  has  been  said  at  Washington,  to  map  the  whole  country, 
but  because  of  the  failure  of  Congress  so  far  to  provide  for 
the  continuance  of  the  air  service  on  a  large' scale,  the  only 
maps  now  being  made  are  in  the  vicinity  of  the  flying  fields 
still  operating." 

Aeronautic  Instrument  Development  Discussed 

Commercial  success  of  the  aeroplane  can  be  assured  through 
the  use  of  instruments  already  perfected.  Safety  devices  that 
constantly  check  up  the  aeroplane  during  its  flight  giving  the 
operator  a  sixth  sense  and  thus  enabling  him  to  maintain  per- 
fect control  at  all  times  and  avoid  pitfalls  to  which  he  would 
be  a  victim  without  their  aid  of  artificial  check-up. 

These  were  the  conclusions  before  the  Second  Pan-Ameri- 
can Aeronautic  Convention  of  Charles  H.  Colvin,  M.E.,  a 


pioneer  in  the  invention  and  perfection  of  aircraft  instru- 
ments. 

"Many  pilots  do  not  realize  the  extent  to  which  they  are 
dependent  on  their  vision  or  of  cloud  formations  below  them, 
for  maintaining  the  correct  attitude  of  their  plane.  The  only 
way  to  appreciate  when  an  aviator  is  up  against  flying  in  a 
fog,  clouds  or  at  night,  is  to  be  there  with  him.  Sometimes 
he  cannot  see  the  extremity  of  the  wings  of  his  planes.  He 
cannot  tell  if  he  is  level,  if  he  is  turning — that  is,  without  in- 
struments. 

"To  realize  the  seriousness  of  the  stability  problem  we  have 
but  to  refer  to  a  recent  report  of  the  U.  S.  Air  Service.  Out 
of  274  fatal  accidents  which  were  reported,  where  the  cause 
was  known,  178,  or  65  per  cent,  resulted  from  loss  of  control 
due  to  the  plane  getting  into  unstable  positions :  side-slips, 
skids,  nose  dives,  stalls  and  tail-spins. 

"For  maintaining  an  aeroplane  safely  longitudinally,  or  fore 
and  aft,  the  most  valuable  instrument  is  the  air  speed  indi- 
cator or  buoyancy  meter.  The  reading  of  this  instrument  is 
a  direct  indication  of  the  buoyancy  or  lift  of  the  machine. 
It  does  not  indicate  the  correct  air  speed,  however,  for  at 
higher  altitudes  greater  speed  is  necessary  to  maintain  the 
proper  buoyancy.  A  pilot  will  learn  the  buoyancy  indication 
(erroneously  indicated  as  air  speed)  which  corresponds  to 
level  flight  of  his  plane  for  a  given  engine  speed.  By  noting 
both  his  tachometer  reading  and  his  indicated  air  speed  he 
can  thus  tell  very  closely  if  he  is  descending,  climbing,  or 
flying  level.  Occasional  reference  to  the  altimeter  will  check 
this.  A  longitudinal  clinometer  may  also  be  used  in  this  con- 
nection, but  is  neither  as  reliable  nor  as  sensitive  as  the  air 
speed  indicator. 

"For  maintaining  his  proper  lateral  attitude  a  banking  indi- 
cator is  used.  This  instrument  has  been  practically  ignored  by 
the  U.  S.  Army,  which  probably  accounts,  in  a  measure,  for 
the  large  number  of  accidents  due  to  loss  of  control. 

"The  most  successful  banking  indicator  consists  of  a  very 
sensitive  arrangement  of  pendulums  so  that  a  large  indication 
is  given  for  a  very  slight  divergence  from  the  proper  lateral 
position.  By  keeping  the  indicator  from  appearing,  the  pilot 
can  keep  his  plane  level  in  flying  straight,  or  properly  banked 
in  turning. 

"The  lateral  and  directional  movements  of  a  plane  are 
closely  inter-related.  In  turning  one  also  banks,  and  vice 
versa,  therefore  we  must  consider  directional  stability  at 
the  same  time  as  lateral  stability. 

"If  the  banking  indicator  only  is  used,  the  pilot  may  start 
to  turn,  and  while  still  flying  safe  enough,  he  will  get  nowhere, 
going  in  circles.  Here  the  turn  indicator  comes  to  the  rescue. 
This  is  a  small  instrument  using  a  gyroscope  as  a  very  sensi- 
tive indicator  of  any  divergence  from  straight  flight.  Thus  by 
keeping  his  turn  indicator  neutral — that  is,  indicating  straight 
flight;  and  also  keeping  his  banking  indicator  on  center — in- 
dicating proper  lateral  attitude,  a  pilot  can  fly  straight  and 
level  through  fog,  clouds  or  darkness. 

'As  the  turn  indicator  will  not  show  very  minute  turns, 
he  occasionally  checks  up  his  course  with  the  compass. 

"It  is  my  belief  that  stabilizers,  particularly  of  direction, 
will  come  into  general  use  and  be  found  highly  advantage- 
ous on  large  commercial  and  mail-carrying  planes.  In  flying 
a  plane  from  one  point  to  another,  fully  75  per  cent,  of  the 
pilot's  energy  and  attention  is  devoted  to  keep  the  plane  on 
its  course.  With  a  directional  stabilizer,  this  is  reduced  to  a 
negligible  part  of  his  duties,  as  he  only  needs  to  look  at  his 
compass  occasionally  to  check  up  the  automatic  control." 


(Continued  from  page  635) 

Scott  during  the  explorer's  Arctic  expe- 
dition. 

Frederick  Wyatt  of  the  Marconi  com- 
pany, who  is  to  be  the  wireless  operator, 
is  now  on  his  way  to  St.  John's  on  board 
the  steamship  Sachem. 

A  visit  to  the  Handley  Page  field  and 
an  inspection  of  the  machine  in  the  course 
of  being  assembled  serve  to  convince  one 
that  the  promoters  of  this  enterprise  aim 
te  eliminate  all  possible  chance,  and 
that  nothing  of  the  freakish  enters  into 
their  designs.    At  the  very  start  they  dis- 


played good  judgment  in  the  selection  of 
their  field,  and  the  place  is  regarded  as 
the  most  suitable  for  the  purpose  that 
could  be  found  in  this  country.  Harbor 
de  Grace,  situated  on  the  north  side  of 
Conception  Bay,  is  three  miles  deep  and 
one  wide.  The  headlands  of  the  port  jut 
out  into  the  bay,  which  is  an  arm  of  the 
Atlantic  thirty  miles  ideep  and  fifteen 
miles  wide.  At  the  entrance  of  this  port 
on  the  north  side  the  Handley  Page  ma- 
chine is  being  erected.  The  field  where 
the  work  is  being  done  and  from  which 
the  flier  will  take  off  comprises  forty 
acres.  It  is  900  yards  long  and  200  yards 
wide,  and  has  a  seaward  grade  of  3  per 


cent.  The  local  name  of  the  place  is 
Bear's  Cove. 

The  principal  portion  of  the  field  is 
owned  by  the  Roman  Catholic  Church  and 
was  rented  to  the  Handley  Page  com- 
pany by  Bishop  March.  In  addition,  there 
are  more  than  twenty  other  owners  of 
portions  of  the  field.  Boundary  fences, 
telegraph  lines  and  six  farm  bulidings,  in- 
cluding two  dwellings,  were  removed  by 
the  company.  The  whole  field  has  been 
levelled  and  rolled,  providing  a  hard 
surface.  It  lies  due  east  and  west  and 
the  takeoff  can  be  made  with  the  winds 
from  the  southwest  to  northwest  and 
from  southeast  to  northeast. 
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In  the  Past! 

An  ANZANI-ENGINED  SINGLE  SEATER 
First  Flew  the  English  Channel 


THOMAS- 
MORSE 

Side-  by-  Side 
Seater, 
Type  S-7 

Equipped  with 
80  h.  p. 
Le  Rhone 
Engine. 

High  speed, 
90  M.P.  H. 

Landing  speed, 
35  M.  P.  H. 

Climb  6,700  ft. 
in  first  ten 
minutes. 


THOMAS  -MORSE  AIRCRAFT  CORPORATION 


ITHACA ,  N.Y.U. S.A. 
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"Come  along  and  Fly,  you  don't  need  to  be  afraid,  for  we  will 
insure  you." 


The  Aero  Protective  Assn. 

(Incorporated) 

We  have  the  altitude  record  for  service  in 
the  insurance  field 

AND 

Payne  &  Richardson 

Incorporated 

"Better  be  Safe  than  Sorry" 
OFFICES: 

ATLANTIC  CITY,  N.  J. 
301  Albany  Ave.    &  South  Boulevard 
New  York  City,  N.Y.,  280  Madison  Ave. 

PAYNE  &  RICHARDSON: 
New  York  City,  N.  Y.,  76  William  Street 
Bridgeport,    Conn.,    325    Meigs  Building 
Newark,  N.  J.,  22  Clinton  Street 
(A.  J.  Redway  Jr.,  Manager  of  Newark  Office) 


Pioneers  in 

Aviation  Insurance  of  all  kinds  in  the  U.S. 


We  write  all  lines  of  insurance  on  AERO- 
PLANES, SEAPLANES,  DIRIGIBLES, 
KITES,  FREE  BALLOONS,  etc. 

Compensation,  public  liability,  property 
damage,  accident  and  life  insurance  on  passen- 
gers and  pilots.  Fire,  theft,  burglary  and  col- 
lision.   

No  matter  what  you  want  to  insure,  come 
to  us. 

We  make  a  specialty  of  AUTOMOBILE 
policies.  ____ 

All  officers  and  directors  are  ex-service  men 

Charles  H.  Payne,  Ensign  Naval  Aviation;  J.  W.  Moore 
Richardson.  1st  Lieut.  U.  S.  Inf.;  Major  Landis,  Granville  a' 
Pollock,  Capt.  U.  S.  Air  Service;  S.  Herbert  Mapes,  Capt' 
U.  S.  Air  Service;  William  Menkel,  Capt.  U.  S.  Air  Service 


OX-5  engines,  wings,  landing  gears,  struts 
and  all  other  parts  for  airplanes  are  now 
ready  for  immediate  delivery  from  our  New 
York  and  Chicago  Warehouses. 

Parts  catalogue  now  being  compiled.  A  postal 
card  will  bring  it. 


Aircraft  Materials  and  Equipment  Corporation 
1405  Sedgwick  Avenue, 
New  York. 


(Continued  from  page  639) 

Reel  Antenna  and  Accessories 

The  antenna  reel  group  for  this  set  consists  of  the  reel 
mechanism,  a  removable  drum  with  antenna  wire  and  spare 
drums  with  complete  antennae  on  them.  The  wire  from  the 
reel  runs  through  a  take-off  pulley  and  passes  through  the 
lead-in  insulator  in  the  side  of  the  hull  of  the  boat.  It  then 
passes  through  either  a  strut  pulley,  or  wing  pulley,  depending 
upon  the  type  of  the  boat. 

Reel  Mechanism 

A  cast  aluminum  plate,  clamped  to  one  of  the  main  struts 
in  the  hull  of  the  boat,  carries  a  shaft  on  which  the  drum 
turns.  On  this  same  shaft,  next  to  the  attachment  plate,  there 
is  a  brake  drum  of  cast  aluminum,  and  around  this  drum  a  cast 
iron  brake  band.  The  band  is  sprung  over  the  drum  and  pre- 
vents it  from  turning  except  when  a  cam  which  is  attached  to 
the  brake  lever  springs  it  open.  A  pin  on  the  brake  drum 
engages  holes  in  the  main  drum,  when  the  latter  is  put  on  the 
shaft.  The  crank  by  which  the  main  drum  is  turned  has  a 
square  hub  on  which  the  drum  sets.  It  is  slipped  onto  the 
shaft,  and  latches  in  place.  The  latch  is  released  by  a  latch 
handle  just  behind  the  arm  of  the  crank.  To  remove  the 
drum,  to  put  a  new  one  in  place,  the  operator  grasps  the  arm 
of  the  crank,  and  in  so  doing  also  grasps  the  latch  handle  and 
releases  the  latch.  He  then  pulls  the  crank  and  drum  off 
together.  One  drum  may  then  be  slipped  off  the  hub  of  the 
crank  and  a  new  one  put  on,  and  the  two  slipped  back  onto 
the  shaft. 

Reel  Drum  and  Antenna 

The  drum  is  a  pressed  steel  spool,  black  japanned,  and 
will  hold  about  600  feet  of  the  standard  antenna  wire.  It 
has  a  square  hole  at  its  center  which  fits  the  hub  of  the 
crank.  The  antenna  wire  has  a  ball  at  the  reel  end,  and 
this  ball  is  dropped  through  a  hole  in  the  drum  face.  The 
other  end  of  the  wire  is  attached  to  a  swivel,  and  this  in 
turn  is  attached  to  the  "fish"  or  weight. 

Lead-in  Insulator 

The  lead-in  insulator  is  a  moulded  "electrose"  fitting,  with 
a  metal  tube  running  through  it,  and  a  wide  flare  at  either  end, 
so  that  the  wire  cannot  catch  on  the  ends  of  the  tube  even  if 
it  enters  at  right  angles.  The  insulator  is  held  by  lock-nuts  in 
a  hole  in  the  side  of  the  hull.  The  antenna  connection  from 
the  set  is  brought  to  this  insulator.  When  the  antenna  is  out. 
the  ball  on  the  reel  end  of  the  wire  rests  against  the  inside 
flare  of  the  insulator.  The  wire  is  thus  entirely  disconnected 
from  the  reel,  and  the  reel  is  dead.  When  it  becomes  neces- 
sary to  reel  up,  the  ball  is  grasped,  and  of  course  brings 
the  wire  with  it.  The  ball  is  passed  through  the  take-off  pul- 
ley and  dropped  through  the  hole  in  the  drum  face,  and  the 
crank  is  turned.  The  brake  mechanism  is  arranged  so  that  the 
cam  may  be  left  holding  the  brake  off  during  the  reeling-up 
process. 

The  equipment  has  given  excellent  account  of  itself.  For 
reception,  a  six-valve  vacuum  tube  receiver  is  used.  In  addi- 
tion, a  half-kilowatt  spark  transmitter  driven  by  a  fan  was 
provided.  Description  of  these  instruments  is  not  yet  per- 
mitted by  the  Navy  Department. 
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Latest  photograph  of  THE  ACE,  taken 
last  week  at  Central  Park,  L.  I.  Write 


for  new  descriptive  folder,  containing 
more  photographs  and  full  specifications. 


C.  M.  Swift, 

Gen.  Mgr. 
N.  W.  Dalton, 

Chf.  Engr. 
Horace  Keane, 
Sales  Mgr. 


AIRCRAFT  ENGINEERING  CORPORATION 

Sales  Offices :  220  West  42nd  St.,  New  York 

Flying  Field,  Central  Park,  L.  I. 


General  Offices 
2  East  End  Ave.,  N.  Y. 
Factory  A 
535-7  East  79th  Street 

Factory  M 
417-9  East  93rd  Street 


AIR  SERVICE  DEMOBILIZATION 

Commercial  Aerial  Transpor- 
tation Concerns  will  find  it  to 
their  advantage  to  write  to 

The  Aerial  Register 

(To  appear  shortly  under  the  auspices  of  AERIAL  AGE  WEEKLY) 

For  NAMES  and  QUALIFICATIONS  of 

Pilots                                  Engine  Specialists  Instructors 

Meteorologists                     Aerial  Photographers  Airship  Pilots 

Aerial  Navigators                Aeronautical  Chemists  Rigging  Specialists 

Aerial  Surveyors                 Aerial  Traffic  Managers  Aerial  Statisticians 

Aerodrome  Managers          Aircraft  Inspectors  Equipment  Experts 

Wireless  Experts 

And  for  INFORMATION  CONCERNING  COMMERCIAL 

AERONAUTICS  IN  ANY  PART  OF  THE  WORLD 

If  YOU  hold  any  of  the  above  qualifications,  but  have  not  yet  registered,  you  are  invited  to 
communicate    with    the    Editor    (Air    Service    Demobilization    Department)    AT  ONCE 

280  MADISON  AVE.  NEW  YORK 
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Aeroplanes 

&,  Seaplanes 

A.V.  ROE  &  Co.,  Ltd., 


The  Secretary  of  State  for  the  Royal  Air  Force, 

speaking  at  Manchester  on  Dec.  20.  I0t8,  said: 

"It  was  unique  evidence  of  the  perfection  of  the  de- 
sign of  .  .  .  the  Avro  that  to-day  it  had  become  the 
standard  training  machine  of  the  Royal  Air  Force  and 
was  built  in  larger  numbers  than  any  other  Aeroplane 
in  the  world." 

Designers  &  Constructors  of  Aeroplanes  &  Accessories. 
MANCHESTER,  and  SOUTHAMPTON 
166,  Piccadilly,  LONDON,  ENGLAND 


1 

J 


Complete  Data  on 
Equipment  is  available 

for  Designers  and  Engineers 


The  ATLAS  WHEEL  Company 

formerly 

THE  ACKERMAN  WHEEL  CO. 


■SIMPLICITY 
/TRENCTH 


W 

make  them  1 
for  the  M< 

built  for  cr<ifi 1 
,  WHEEL/* 


}qicdl  equipment 
rn  Airplane. 

complete  with-tirey 
~mq  9.  >0Q  pounds 

»N&1NC  GEARS 


built  for  cany  /iie  mdchine 


U?e  ATLAS  WHEEL  COMPANY 

Rockfeller  Building,  Cleveland,  Ohio 
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MARTIN  BOMBER 


The  Bomber  Performance 
Demonstrates  Military  Supremacy 

The  Martin  Plane  is  First  to  Fulfill 
Commercial  Requirements 


Our  Freighter  and  12 -Passenger 
Airplane  soon  to  be  announced 


THE  GLENN  L.  MARTIN  COMPANY 

CLEVELAND 

Contractors  to  the-United  States  Government 


HARTSHORN 
STREAMLINE  WIRES 

ASSEMBLED  WITH  HARTSHORN 
UNIVERSAL  STRAP  ENDS 

Make  the  Ideal  Aeroplane  Tie 
Rods. 

All  streamline  wires  heat  treat- 
ed in  process  and  produced  by 
our  carefully  developed  method 
of  cold  reverse  rolling,  will  meet 
the  most  exacting  tests. 

Send  for  our  descriptive  cir- 
cular A\,  describing  our  wires 
and  terminal  fittings. 

STEWART  HARTSHORN  CO. 


250  5th  Avenue,  New  York 


Actuating  Lever 


BOWDEN  WIRE  MECHANISM 

MECHANICAL  TRANSMISSION 

by  means  of 

FLEXIBLE  WIRES 

Used    for    Controls  on 

AIRCRAFT 

and   Mechanical   Devices   where  a 
Reciprocating  Motion  is  Required,  as 
for  Magnetos,  Carburetors,  Radiator 
Shutters,  Trigger  Release,  etc. 

THE  GWILLIAM  COMPANY 

ENGINEERS 

253  W.  58th  St.  (at  Broadway)  NEW  YORK,  U.  S.  A. 
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In  December  1918  a  "BRISTOL"  Aeroplane  flew 

OVER  THE  ANDES 

and  established  the 

WORLD'S  HEIGHT  RECORD 


are  designed  and  constructed  by 
THE  BRITISH&COLONIAL  AEROPLANE  Go.ltd., 

BRISTOL  .'  ENGLAND. 

who  are  prepared  to  consider 
applications  from  responsible  firms 
desiring  to  construct  "Brislol" 
Aeroplanes  under  licence . 


covers  1 
the  continent^ 


All  the  experience  of 
this  organization  in  the 
manufacture  of  speed  in- 
dicating and  recording  in- 
struments, is  available  to 
the  manufacturer  with  a 
problem  in  this  field  of 
airplane  accessory  appa- 
ratus. 

Correspondence  is  invited 

H.W.  JOHNS-MANVILLE  CO. 

New  York  City 

70  Factories — Branches  in  63  Large  Cities 


JOHNS-MANVILLE 

Speed  Indicating  and  Recording 

Aeronautic  Instruments 


For  Your  Flying  Boats  Use 


"Upward  of  5000  gallons  of  the  above  material  has  been 
used  by  the  U.  S.  Navy  and  War  Departments  during  the 
past  year,  and  as  much  more  by  the  various  manufac- 
turers of  seaplanes  having  Government  contracts." 

Send  for  Booklets  "Marine  Clue,  What  to  Use  and  How  to  Use 
ft."    "How  to  Make  your  Boat  Leakproof," 
"Seaplane  Float  Construction," 

L.  W.  FERDINAND  &  CO. 


152  Kneeland  Street 


Boston,  Mass.,  U.S.A. 


Schneider  Aviation 

ALTIMETER 


as  supplied  to 
U.  S  Government 

Made  by 

Schneider  Bros. 
Instrument  Co.,  Inc. 

Manufacturers  of 
Meteorological  Instruments 
Since  1883 


350-352  Palisade  Avenue 
Jersey  City,  N.  J. 


Use  FAHRIG  METAL 


THE  BEST  BEARING  METAL  ON  THE  MARKE 

A  Special  Process  Tin  Base  Copper  Hardened  Alloy 
(or  Crank  Shaft  and  Crank  Pin  Bearings 

THE  ONLY  ONE  WE  MAKE. 
THE  ONLY  ONES  THAT  MAKE  IT. 

FAHRIG  METAL  COMPANY,  34  Commerce  St.,  New  York 
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B  a  ke  r s 
A-A 

Castor  Oil 


Specially  Refined 
for  the  Lubrication  of 
AERONAUTICAL  MOTORS 


t— — — ■ niaiinnimn MoimiMmmnii ■■« 

BAKER  CASTOR  OIL  CO. 

bounded  185? 
The  Oldest  and  Laigest  Manufacturers 
of  Castor  Oil  in  the  United  States 

120  BROADWAY  -  -  -  NEW  YORK 

■nun 


The  Meissner  Airf one 

A  Certain  Means  of  Verbal  Communication 
While  in  Flight 

The  AIRFONE  provides  a  really 
practical  and  satisfactory  means  for 
intelligible  conversation  between  oc- 
cupants of  aircraft  and  is  especially 
valuable  in  training  the  student 
pilots. 

A  distinctive  advantage  of  the 
AIRFONE  is  the  elimination  of  all 
vibration  and  engine  noises  during 
conversation. 

The  AIRFONE  is  highly  en- 
dorsed by  many  army  and  navy 
aviators. 

EMIL  J.  SIMON 


217  Broadway 


New  York 


Mahogany  and  Cedar 
Lumber  and  Veneers 

Especially  Manufactured 
and  Selected  for 

Propellers  and  Fuselage 


Astoria  Veneer  Mills  and 

Dock  Company 

Office,  347  Madison  Avenue 
New  York,  N.  Y. 

Telephone  Call,  Vanderbilt  5260 

Factory,  Foot  Blackwell  Street 
Long  Island  City,  N.  Y. 


M  When  in  ■ 

|  ATLANTIC  CITY  | 

B  Stop  at  the  ■ 

|  HOTEL  | 

|  KIO   GKANDE  j 

■  EUROPEAN  PLAN  jj 

U  The  location  is  ideal.    Overlooking  = 

U  the  famous  Boardwalk,  only  two  houses  ^ 

■j  removed.    Delightful  sunny  rooms,  ob' 

H  serving  the  popular  aerial  manoeuvreway  g 

■  over  the  sea.    In  New  York  Avenue  jjj 

II  directly  at  piers,  and  best  class  theatres.  jjjj 

III  You  will  find  an  atmosphere  of  south-  H 

■  ern  cordiality  with  friendly  prices.  ^ 

M  Rooms  $2.00  per  day  and  upwards  H 
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JN-4 


PORTABLE 


JN-4 


CANVAS  HANGARS 

BEST  OF  MATERIAL  AND  WORKMANSHIP 
Built  to  fit  your  machine  like  the  glove  to  your  hand 

■■■I     but  with  B^nS 
Ample    Working    Room,     No     Waste  Space 
Built    to    Withstand   all   Kinds   of  Weather 


for 
the 


STANDARD  HANGARS 
JN-4  TYPE  CURTISS  PLANES 

COMPLETE  IN  EVERY  DETAIL 
READY  TO  BACK  YOUR  BUS  INTO 
CAN  BE  HAD  FOR  QUICK  DELIVERY 

Hangars  for  all  Other  Types 
MADE  TO  YOUR  ORDER 

FOSTER  &  STEWART  CO. 


JN-4 


371-375  PACIFIC  STREET 
BROOKLYN,  NEW  YORK 

Phone  Main  6827 


JN-4 


CURTISS 
AEROPLANES 

for 

Immediate  Delivery 

Curtiss  training  planes  with  OX-5 
motors,  the  standard  equipment  of  the 
Air  Service,  in  first-class  flying  condition, 
from  the  Texas  fields,  for  sale. 

Information  concerning  immediate  de- 
livery and  price  can  be  had  by  applying  to 

CURTISS  SALES  AGENT 

COMMERCIAL  CLUB  BLDG. 

LINCOLN,  NEBRASKA 

Curtiss  Means  Reliability 

Exhibition,  Training,  and  Passenger  Carrying  our  Specialty. 


SPECIAL  TURNED 
MACHINE  PARTS 

for 

Aeroplane  Engines,  Marine  En- 
gines, Automobile  Engines  made 
of  Nickel  Steel  and  heat  treated, 
finished  for  assembling.  Send 
Blue  Prints  and  specifications  for 
price. 


Address: 

Samuel  J.  Shimer  &  Sons,  Inc. 

Milton,  Pa. 


Tie 

Lanzius 
Variable 

Speed 
Aeroplane 

Executive  Offices: 
Suite  3405-3407  Woolworth  Bldg., 
New  York  City. 
Telephone  Barclay  8580-8581. 

Lanzius  Aircraft  Company 

Contractors  to  United  States  Government 
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Bossert  Pressed  Metal 

Pressed  steel  parts  have  no  concealed  flaw 
or  hidden  weaknesses  which  may 
eventually  Drove  the  cause  of 

premature 

frequently  happens 

the  case  of  meta" 

castings.  They 

are  safe ! 


0 


We  are 
p  a  red 
anneal,  case 
or  nickel 
.._  as  well 

as  weld  complicated  parts  by 
the  electric,  or  oxy-acetylene  process. 

THE  BOSSERT  CORPORATION 

UTICA,  N.Y. 


/  / 


V 


MATTHEWS  BROS.  MFG.  CO. 

MILWAUKEE,  WIS. 

We  have  manufactured  thousands 
of  propellers  for  the  large  fighting 
seaplanes  and  flying  boats  used  by  the 
U.  S.  Navy.  We  also  build  pontoons. 
Our  excellent  facilities  are  available 
to  those  desiring  the  highest  quality  of 
workmanship  and  material. 

PROPELLERS  PONTOONS 

Contractors  to  U.  S.  Navy 


Tour  Prospective  Customers 

are  listed  in  our  Catalog  of  99%  guaranteed  Mailing 
Lists.  It  also  contains  vital  suggestions  how  to  ad- 
vertise and  sell  profitably  by  mail.  Counts  and 
prices  given  on  9000  different  national  Lists,  cover- 
g  all  classes;  for  instance,  Farmers,  Noodle  Mfrs., 
Hardware  Dealers,  Zinc  Mines,  etc.  This  valuable 
tefertnct  book  free.    Write  for  it. 

Send  Them  Sales  Letters 

Yon  can  produce  sales  or  inquiries  with  per- 
sonal letters.  Many  concerns  all  over  U.  S. 
are  profitably  using  Sales  Letters  we  write. 
Send  for  free  instructive  booklet,  "Value  of 
Salei  Letter*.'* 


Catalog   No.  4-AA. 


ELECTRIC  ALLOY  STEELS 
HIGH  TUNGSTEN  AND  HIGH  CHROMIUM 

NON-CORRODING  VALVE  STEEL 
HIGH  SPEED  STEEL  BARS  HAMMERED 

GENERAL  STEEL  COMPANY 


MILWAUKEE 
Public  Service  BIdg. 


DETROIT 
832  Dime  Bank  Bldg. 


Rome  Aeronautical 
RADIATORS 

Are  accepted  as  the  best 
by  the  leading  aircraft 
manufacturers  in  the  U.S. 

Send  am  your  blue  print*. 

Rome-Turney  Radiator  Company 

ROME.  N.  Y. 


LEARN  TO  FLY 

IN  CHICAGO 

LIEUT.  RALPH  C.  DIGGINS 

Chicago's  Foremost  Aviator 

Will  accept  a  limited  number  of  pupils  imme- 
diately for  flying  instruction.  Using  Standard 
J  and  Canadian  Curtiss  machines. 

Flying  Field  Aero  Club  of  Illinois  Field, 
Ashburn,  111. 

Rates  Reasonable. 

Phones:     Prospect   151   Field.     Randolph  369  Office 
or  address  514  Westminster  Bldg.,  Chicago. 

CiTilian  Flying  License  319.  Instruction  Daily 


Ross-Gould 

Mailing 

Lists    St.  Louis 
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CARBURETOR. 


EVERY  Liberty  Aircraft 
Engine  built  is  equipped 
with  Zenith  Liberty  Carbure- 
tors— the  reason  is  clear  to 
Zenith  users. 

Zenith  Carburetor  Co. 

New  York     DETROIT  Chicago 


FORD  MOTORED  AEROPLANE 

•  FITTINGS  AND  PARTS 

MADE  BY  SPECIALISTS 

We  specialize  in  fittings  and  parts  for  Ford  motored 
aeroplanes  as  well  as  parts  for  all  kinds  of  light  aero- 
planes. Let  us  send  estimates  on  your  requirements 
and  build  your  own  machine  for  a  fraction  of  the  cost 
of  learning  to  fly  at  any  of  the  schools.  Anything 
metal  used  in  aeroplanes  we  can  make  for  you  with 
ten  years'  experience  behind  them. 

Special  Machine  Work  done  at  reasonable  prices. 

JENNINGS  MACHINE  WORKS 

UNIONTOWN,  PA. 


Dewey  Aviation  School 

Complete  course  Qualifying  for  International  Pilot's  License 
regardless  of  time  required  only  $450.00. 

Official  Observer  for  the  Aero  Club  of  America  on  the  field  for 
all  tests. 

Machine  furnished  for  license  tests  with  no  breakage  charges. 

JN4D  TRAINING  PLANES 
OX5  CURTISS  MOTORS 

Billy  Parker,  Chief  Instructor. 
Free  illustrated  folder  on  request. 

Dewey  Airplane  Company,  Inc. 

Manufacturers  of  Airplanes  for  Military,  Sport  and  Commercial 
purposes. 

DEWEY,  OKLA. 


Airplane  Patents  My  Specialty 

PATENTS 

William  N.  Moore 

PATENT  ATTORNEY 

LOAN  AND  TRUST  BUILDING 

WASHINGTON,  D.  C. 

The  first  important  step  is  to  learn  whether  you  can  obtain  a 

rfttant.    Please  send  sketch  of  your  invention  with  $5.00,  and 
will  examine  the  patent  records  and  inform  you  whether  you 
are  entitled  to  a  patent,  the  coat  and  manner  of  procedure. 

Personal  Attention      Established  25  Years 


OEBLING 

AIRCRAFT  WIRE 


STRAND,  CORD 
THIMBLES  AND 
FERRULES 

JOHN  A.  ROEBLING'S  SON 
COMPANY 

TRENTON,  N.  J. 


&fje  Hatorence  £s>perrp  Aircraft  Co. 

Jnc. 

Contractors  to  the  United  States  Army 
and  Navy 

IBox  3,  Jfarmingbale,  H.  3. 


FOR  AIRPLANES 

LIGHTWEIGHT  STRENGTH  QUALITY 

THE  G  *  O  MFG.  CO.,  NEW  HAVEN,  CONN. 


For  Sale:  Airplanes — 

Royal  Flying  Corps  Canadian  Training  Planes,  equipped  with 
Curtiss  90  H.P.  OX  5  engines.  First-class  flying  condition. 
Immediate  delivery.    $2,500.00  each.    Complete  supply  service. 

UNITED   AIRCRAFT  ENGINEERING  CORPORATION 
52  Vanderbilt  Avenue,  New  York,  N.  Y. 


TRAINING 

Aeroplane  and  Flying  Boat 
UNIVERSAL  AVIATION  CO. 

1603  FORD  BLDG.,  DETROIT,  MICH.  , 


Audi!  Bureau  of  Circulations 


////y//>/A//    ,  //'/////  '  /'/*  '/ft*/*/// 
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"Airplane  Supplies" 

NATIONAL  AEROPLANE  COMPANY 

549  W.  Washington  St.  CHICAGO,  ILL. 


MACHINES  BUILT,  REPAIRED  AND  FOR  SALE 

A  COURSE  IN  FLYING  INSTRUCTION  AND 
AEROPLANE  MECHANICS 

for  those  who  wish  to  become  pilots  or  more  efficient  pilots  either 
for  sport  or  commercial  purposes.  Best  equipment  and  flying 
field  in  the  northwest.  Address 

WALTER  BULLOCK 
638    Security   Building,    Minneapolis,  Minn. 


RADI-MEim 

PATENTED    REGISTERED  TRADEMARK  , 


OIL  PRESSURE  GAUGES 
AIR  PRESSURE  GAUGES 
In  Stock  THERMOMETERS 

Write  Nearest  Office 


National  Gauge 
&  Equipment  Co. 


v'lmml!'/  KrcsceBldc.    Lacrosse, Wis. 

W!/        DETROIT  5IE.42-:ST.,NEWYORK 


RAILWAY  CXCH AHCC  BLD c 
CHICAGO 


ESTABLISHED  1911 

Flottorp  Manufacturing  Co. 

AIRCRAFT  PROPELLERS 

 TURNBUCKLES  

METAL  PARTS  AND  ACCESSORIES  HMHH» 
FOR  AERONAUTICAL  USE 
Bend  Ave  cents  for  our  an 

Ask  Any  Cld  Time  Flyer 
213  Lyon  St.                   Grand  Rapids,  Mich. 

Illustrated  catalogue 

AERO  MFu.  &  ACCESSORIES  CO. 
18-20  Dunham  PI.,  Brooklyn.  N.  Y. 
Tal.  Williamsburg  4840 

 DOEHLER  

BABBITT -LINED   BRONZE'  BEARINGS 

%2SZE  AIRPLANE  MOTORS 


MAIN  OFFICE  AND  EASTERN  PLANT 


WESTERN  PLANT 

TOLEDO.OHIO. 


NEWARK.  N.J. 


KITES  \ 

of  Every  Description  for  Every  Purpose 
S.  F.  PERKINS,  INC. 
51  Wren  St.,  West  Roxbury,  Mass. 


Advertizing 
in  this  department 
10c  a  word 
$2.50  minimum 


Classified  Advertising 


Forms  close  (or  this  de- 
partment on  Monday 
preceding  date  of  issue 


BUILD  THAT  NEW  AEROPLANE  now  for 

the  coming  flying  season.  Get  Catalogue  L 
propeller  and  motor  from  America's  oldest 
aeronautical  supply  house.  12c.  stamps.  Heath 
Aeroplane  Co.,  Chicago,  Illinois. 


PILOT  with  three  years'  flying  experience 

desires  position  as  instructor  of  flying  for 
reliable  firm.  Have  flown  in  England,  Canada, 
France  and  United  States.  Address  Box  346, 
Aerial  Age,  280  Madison  Ave. 


AIRPLANE  MECHANICIAN.  Two  years  ex- 
perience on  the  assembling,  operation  and  re- 
pair of  various  types  aeroplanes  and  motors. 
Employment  desired.  Address  Box  352,  Aerial 
Age,  280  Madison  Ave.,  New  York  City. 


ROME  WASN'T  BUILT  IN  A  DAY.  Neither 

was  our  reputation.  Aeroplanes,  Motors,  Sup- 
plies, Drawings,  Engineering  Data.  New  free 
catalog.  Chicago  Aero  Works,  Wabash  Avenue 
at  River  Street,  Chicago,  Illinois. 


WANTED:      Airplane    draftsman  —  familiar 

with  structural  calculations.  Give  names  of 
two  previous  employers,  mentioning  specifically 
under  whose  supervvision  you  worked.  State 
salary  expected.  Address  X.  Y.  Z.,  Box  351, 
Aerial  Age,  280  Madison  Ave.,  New  York  City. 


EXHIBITION  AVIATOR  WANTED— Oppor- 
tunity to  fly  new  pusher-type  plane  Curtiss  OX5 
engine.  Must  do  stunting  and  night  flying  ;f 
possible.  Address  Aviator  Harold  Bruner, 
Erie,  Pennsylvania. 


INDUSTRIAL    EXECUTIVE    experienced  in 

latest  methods  of  factory  management,  desires 
position  of  responsibility  with  reliable  firm. 
Thoroughly  qualified  for  production  on  land  and 
sea  planes  and  motors.  Address  Box  347, 
Aerial  Age,  280  Madison  Ave.,  New  York  City. 


GRADUATE  ENGINEER,  26,  who  has  several 

years  experience  in  aeronautical,  civil  and  me- 
chanical work,  including  layout  of  land  and 
water  machines,  designing  and  estimating,  de- 
sires to  locate  with  firm  offering  a  permanent 
position.  Location  anywhere.  Reasonable  offer 
accepted.  Address  Box  3S0,  Aerial  Age,  280 
Madison  Ave.,  New  York  City. 


WANTED — Model    compressed    air  motor. 

Give  full  details,  price  and  photo  if  possible  in 
letter.  Address  Clifford  Hilsinger,  1703  Chase 
Ave.,  Cincinnati,  Ohio. 


MODELS — Model  airplanes,  accessories  and 

supplies.  Materials  suitable  for  the  construc- 
tion of  models  that  will  fly.  Send  5  cents  for 
illustrated  catalog.  Wading  River  Mfg.  Co., 
672  Broadway,  Brooklyn,  NT  Y. 


COMPLETE     DRAWINGS     of  motorcycle 

motored  Monoplane  described  in  January  Issue 
of  Aerial  Age.  Price  $5.  Propellers,  Motors, 
Supplies.  Address  Fred  Burke,  1024  Lawrence 
Ave.,  Chicago,  111. 


FORD  MOTORED  AEROPLANE : — Complete 

drawings  covering  necessary  changes  to  Ford 
motor  and  construction  of  the  machine,  in  fact 
the  most  complete  drawings  ever  offered  for  a 
light  type  aeroplane.  This  machine  can  be 
built  by  anybody  and  has  proven  a  success.  A 
limited  number  of  these  drawings  will  be  sold 
for  $5.00.  If  in  doubt  write  to  Modiford  Aero 
Co.,  1018— 94th  Street,  Woodhaven,  New  York. 


EXHIBITION  FLYER  desires  summer  con- 
tract— night  stunting-  in  spotlight.  Spelling 
name  on  sky  addition  to  regular  day  stunts. 
Member  New  York  Aero  Police,  R.M.A.,  Inter. 
License.  Start  immediately.  Handle  own  pub- 
licity. References.  Fortune  for  backers.  Ad- 
dress Box  349,  Aerial  Age,  2S0  Madison  Ave., 
New  York  City. 


HALL-SCOTT,  A-7  MOTOR  FOR  SALE.  100 

H.P.  Aviation  motor ;  new ;  has  perfect 
starter;  Cost  $5000.  Ideal  motor  for  flying 
boat  or  land  machine.  Immediate  delivery. 
Price  $800.  Address  Box  348,  Aerial  Age, 
280  Madison  Ave.,  New  York  City. 


PILOT — INSTRUCTOR — Graduate,  Gosport 

School  for  Instructors,  wide  experience  in  the 
flying  game,  wishes  position  as  pilot  for  factory 
or  private  party.  Address  Box  345,  Aerial  Age, 
280  Madison  Ave.,  New  York  City. 
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Pioneers 

in  British  Aviation 

Blackbim 


Made  by  The 
BLACKBURN 
AEROPLANE 
&  MOTOR 
CO.,  Ltd., 
at  their 
extensive  Works 
and 
Aerodromes 
in  Yorkshire 
England. 

Land    Machines  —  Seaplanes  —  Flying  Boats 

Steele's  Adv.  Service 


RICHARDSON  AERO- 
PLANE CORPORATION 

INCORPORATE  D 


LAND  and  WATER 

AIRCRAFT 


NEW  ORLEANS 


LA. 


FIRM  of  Aircraft  Manufacturers  with 
good  offices  in  the  best  part  of  the 
West  End  of  London,  well  intro- 
duced with  other  aircraft  firms  and  Gov- 
ernment Departments,  desires  to  repre- 
sent good  American  house.  Highest 
references.  Write 

PEGASUS  AIRCRAFT  CO.  Ltd. 

43,  Dover  St.         London,  W.  I,  England 


MAG/p  I  N  E 


The  Best  Magazine  for  the 
Practical  Man 
who  reads  for  instruction  and  who  works 
with  tools. 

EVERYDAY  ENGINEERING  Magazine 

15c  a  copy;  $1.50  a  year 
2  West  45th  St.  New  York  City 

For  distinctive  and  instructive  articles  on 

MECHANICS 
AUTOMOBILE  REPAIRS 
ELECTRICITY 
AIRCRAFT  CONSTRUCTION 
RADIO 

CHEMISTRY  AND  PHYSICS 
MODEL  ENGINEERING 

Send  for  sample  copy  today. 


Portable  cradle  dynamometers  for  tejting  motori 


JOSEPH  TRACY 

AUTOMOTIVE 
ENGINEERING 

MOTOR  DESIGN  and  TESTING 


Motor  Testing  Plant 
MONTROSS  AVENUE 
EAST  RUTHERFORD,  N.  J 


Consultation  Office 
1790  BROADWAY 
NEW  YORK 
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AEROPLANE  CRANKSHAFTS 

WE  have  furnished  crankshaft  forgings  for  all  the  lead 
ing  aeroplanes  made  in  the  United  States  and  in  the 
allied  countries.    The  results  of  our  experience  gained  in 
the  rapid  War  time  development  in  this  and  other  impor- 
tant aircraft  forgings  are  at  your  command. 

WYMAN-GORDON  COMPANY 

WORCESTER,  MASS.         Established  1883         CLEVELAND,  OHIO 


V4  top  view  of  ASHMUSEN  12 -Cylinder  105 
H.  P.  Self  Cooled  Aeronautic  Motor 

ASHMUSEN  HIGH 
GRADE  POWER  PLANTS 

ARE  NOW  READY  FOR  THE  MARKET 

Patents  allowed  and  pending 

They  actually  develop  over  the  rated  Horse  Power 
at  900  R.P.M.  at  propeller  shaft— 1800  R.P.M.  at  crank 
shaft,  and  are  built  for  CONTINUOUS  HEAVY  DUTY. 

Bore  3%  In. — Stroke  4%  In. — Four  stroke  cycle. 

Ignition — High  Tension  Magneto. 

Carburetor — Improved  ASHMUSEN. 

Oiling — Forced  Feed  ASHMUSEN  System. 

Cooling  System — NONE — Self  Cooled. 

Weight — TO  H.P.— 240  Lbs.;  105  H.P.— 360  Lbs. 

Fuel  Consumption — 70  H.P. — 7%  Gals,  per  hour.  Low  Grade. 

Fuel  Consumption — 105  H.P. — 11%  Gala,  per  hour,  Low  Grade. 

OU  Consumption — 70  H.P. — %  GaL  per  hour.  Good  Grade. 

Oil  Consumption — 105  H.P. — 1^4  Gals,  per  hour.  Good  Grade. 

ASHMUSEN  MFG.  CO. 

266  Pearl  Street,  Providence,  R,  I..  U.  S.  A. 


Future  Flyers  Attention! 

You  have  the  opportunity  of  learning  to 

Fly  for  Pleasure  or  Business 

SCHOOL  NOW  OPEN 

We  are  glad  to  answer  inquiries 

PRINCETON  FLYING  CLUB,  -  Princeton,  N.  J.,  or 
WEST  VIRGINIA  AIRCRAFT  CO.,  Wheeling,  W.  Va. 


CONTINENTAL 
AEROPLANES 


EMBODY 

SPEED,  STRENGTH,  EASE  OF 
CONTROL,  WIDE  RANGE  OF 
VISION  FOR  OBSERVER,  CAM- 
ERA  MAN  OR  GUNNER  IN 
ADDITION  TO  OTHER  FEA- 
TURES OF  EXCELLENCE 

Wqt  (Eimttnenial  <Aktraft  (Harp. 


OFFICE 
120  Liberty  St. 
New  York  City 


FACTORY 
Amttyoille, 
Long  Island,  N.Y. 


MANUFACTURERS  OF 
Aeroplanes,  Experimental  Aeroplanes  and  Parts 
Our  machines  are  now  being  demonstrated  at  Central 
Park,  L.  1. 


PIONEERS  IN  THE  MANUFACTURE  OF  AIRPLANE  PROPELLERS 


Ik 


3         CO  ^ 


TOME 


'rO/V,OHlO. 


Established  1910 
Formerly  EXCELSIOR  PROPELLER  CO. 
We  carry  a  large  variety  of  propellers  In  stock.   (No  rejects.) 

Contractors  to  U.  S.  Govt. 


664  AERIAL  AGE  WEEKLY,  June  9,  1919 


Aircraft  Advertising  Agency,  Inc. 


lelephouc  1550  Vamlcrbill 
Cable  Address:  "Aero  Ads" 


280  Mad  son  Avenue 
New  York 


"AERO-ADS" 

by 

"AERO  EXPERTS" 


The  AIRCRAFT  ADVERTISING 
AGENCY,  INC.  aims  to  cover  the  ad- 
vertising field  for  aeronautics,  includ- 
ing: 

DISPLAY  ADVERTISING  for  Gen- 
eral Advertisers  on  Dirigible,  Kite,  and 
Spherical  Balloons,  Aeroplanes, 
Streamers  from  Aircraft,  and  by  the 
dropping  of  Souvenirs  and  Handbills 
from  the  Air; 


PREPARATION  OF  COPY  and 
SKETCHES  and  the  PLACING  of 
ADVERTISING  for  manufacturers 
of  Aircraft,  Accessories,  and  Aviators' 
equipment,  in  aircraft  and  other  peri- 
odicals. 

AERIAL  PHOTOGRAPHS  of  Cities, 
Summer  Resorts,  Country  Places,  Real 
Estate  Developments,  Etc. 


{This  Agency  will  be  glad  to  hear  from 
ballooffists  who  have  balloons,  available  for 
and  who  arc  in  a  position  to  undertake  and 


aviators  and  companies  who  have  aeroplanes,  or 
advertising  purposes  in  any  part  of  the  coitntrv, 
carry  out  business  of  this  kind.) 


THE  AIRCRAFT  ADVERTISING  AGENCY,  Inc. 

GRANVILLE  A.  POLLOCK,  Pres.         S.  HERBERT  MAPES,  Vice-Pr.  REED  G.  LAXDIS,  Vice  Pr.  WILLIAM  MENKEL,  Sec'y. 

(Late  Captain  U    S.  Air  Ser-  (Late  Captain  U.  S.  Air  Ser-  (Late    Major    M.    A.,    U.    S.  (Late  Captain  IT.  S.  Air  Ser- 

vice;   Member    Lafayette    Es-  vice;    formerly    Pres.    Mapes  Air  Service,   Second   Ranking  vice;  formerly  with  Review  of 

cadnlle;  Aeronautic  Engineer.)  Construction  Co.)  American  "Ace.")  Reviews.) 


Every  FirstClass  Aeroplane  Requires  a  Retractable.  Chassis 


Can  you  Imagine 
These  Birds  in  a 
Race  for  Speed? 


Or  These  Planes  in  a  Speed  Test? 


Ordinary  type  airplane  with  Retractable  Chassis 


Ordinary  type  airplane  without  Retractable  Ch 


The  following  is  an  extract  from  a  report  by  Mr.  L.  V.  Kerber  on  one  of  the  latest  U.  S. 
Army  airplane  designs: 

Effects  of  retracting  the  Chassis  the  following  patented  features  will  be  recognized  as  indis- 

lotal  Resistance  of  Extended  Chassis                            59.6  #  pensable  to  any  type  of  retractable  chassis: 

Total  Resistance  of  Retracted  Chassis                          I  1.0  |_The  chassis  should  be  equally  strong  in  spite  of  its  re- 
Difference                                                                             .  n  tractable  feature. 
At   I  00rmfles  'per'  hour'  the  'structural  'resistance  with  ^Lfn  th?  o^Hi^^k^i «  lncluding  retracting  mechanism 

chassis  extended  is  230#  plus  48.6  278.6  ,     u    u     m       T  ?               '      f,  ,                u          *      *  J 

d„  «♦.«..,,.*.:                u       -    ..iT                    ,        .  L           .  i — It  should  neither  occupy  useful  space  when  retracted  nor 

By  retracting  the  chassis  the  structural  resistance  is  require  an  enlarged  fuselage  to  house  it. 

,             j                                                                               m  ^ — It  should  be  adapted  in  strength  as  an  alighting  device  in 

decreased                                                                               17.4%  any  intermediate  position  between  fully  extended  and  fully 

.     ...               i/o.o  retracted,  both  in  case  the  pilot  should  make  a  hurried 

At  100  miles  per  hour  the  total  resistance  with  chassis  descent  and  in  order  to  make  available  a  ready  means  of 

extended  is  210  plus  278.6  488. 6  #  varying  the  position  of  the  chassis  relative  to  the  centre 

By  retracting  the  chassis  the  total   resistance  is  de-  of  gravity  of  the  aeroplane. 

48.6 #  5 — It  should  automatically  close  the  housing  recesses  so  that 

creased                                                                                    10%  the  fuselage   or  wing   skin   forms   a   flush   surface  when 

488.6  chassis  is  retracted. 

By   retracting   the    chassis    the   maximum    horizontal  6 — The  gage  and  tread  of  the  chassis  should  be  independent 

145  of  the  width  of  the  fuselage. 

velocity  is  increased              —  I                                          6%  7 — It  should  utilize  the  forces  of  flight,  since  they  are  always 

137  available,  for  power  to  retract  and  extend  and  such  action 

In  order  to  meet  both  aerodynamical  and  practical  demands  should  be  entirely  automatic  when  released  by  the  pilot. 

For  Engineering  data  and  License  apply  to 

Capt.  Jas.  V.  Martin,  Martin  Aeroplane  Factory,  Elyria,  Ohio. 
Business  address:  918  Reibold  BIdg.,  Dayton,  Ohio 

Every  First  Class  Aeroplane  Requires  a  Retractable  Chassis 


j 

ORDNANCE  ENGINEERING  CORPORATION. 
120  Broadwai),  New  York.   Factory,  BaldwinX. I. 


Thi  CAREY  PRINTING  CO.  Inc. 
New  York 


©  Newspaper  Illustrations,  Lt. 

Cricklewood  Aerodrome,  near  London,  as  viewed  by  a  passenger  of  the  recently  inaugurated  Handley  Page  Service 
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^H|p|Q||Dependable 


SparkPlugs 


CHAMPION 


Severe  Air -Test  Shows  Dependa- 
bility of  Spark  Plugs  with 
No.  3450  Insulator 


TO  guard  against  possible 
leakage  Champion  Spark 
Tings  are  inserted  in  our  Air- 
Test  Machine,  oil  is  poured  at 
the  point  where  shell  and  in- 
sulator meet,  and  a  pressure 
of  140  pounds  per  square  inch 
of  air  is  forced  up  through  the 
base  of  the  shell. 

The  absence  of  air  bubbles 
means  100%  Champion  De- 
pendability against  leakage. 


Our  No.  3450  Insulator,  to- 
gether with  our  patented  As- 
bestos Gasket  construction, 
withstands  a  much  greater 
pressure  against  the  Insulator 
and  enables  Champion  Spark 
Plugs  to  come  through  this 
test  in  our  machine  and  in 
your  engine  with  a  perfect 
score.  Insist  upon  Champion 
Spark  Plugs  and  make  sure 
the  name  "Champion"  is  on 
the  Insulator  and  the  World 
trade  mark  on  the  box. 


Champion  Spark  Plug  Company,  Toledo,  Ohio 

Champion  Spark  Plug  Company,  of  Canada.  Limited,   Windsor.  Ontario 


Champion   Aeroplane  Plug 
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Like    the  Win&sof  a  Bird! 


1269  Broadway,   New  York  Cit\],  N.Y. 


mm 


wmmm 
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Every  First  (lass  Aeroplane  Requires  a  Retractable.  Chassis 

he  evolution  ©f  martin  a 


HARVARD  1.  DESIGNED,BTnLT 

Laud  flow  bs"  martin  1909I 


||IMIIIIIUUIIHIIIIIIIIilllll>llllllllllhllMIIIII]IIIIIIIIIIIIIIIIIIIIIIIMlllllUIIIII 

QUEEN-MARTEN  THE  FIRST  TRACTOR. 
BIPLANE  IN  AMERICA  DESIGNED,  BUUT 
I  AND  FLOWN  BY"  JAS  ."VERNON  "MARTIN. 
1911   SPEED  72  MILES  PEE  BDUR. 


mnimnilllllllllllllllllllllllTTIBnllllillllllllll'inll 
I  BABY  "WHITE,  ALTERED,  AND 
FLOWN"  BY  MARTIN.  IN  FIRST 
FLIGHT  OVER  LONDON:,  ENG. 
1910 


IITHE  AEKOMARLVE  REDESIGNED 
i  DEMONSTRATED  BY  ] 
1915 

iiirnmniiiiii"ii|"'"iiiii'iiiiiiiii"'- 


THE  MARTIN  SCOUT  Km 
DESIGNED  1917  FOR  BRnTSH|[ 
AIR  BOARD  BY  MARTIN 


omuu  uuu] 


THE  following  aero- 
plane efficiency  fea- 
tures, fully  protected 
by  domestic  and  for- 
eign patents,  are  avail- 
able to  the  aircraft 
industry. 

The  Retractable  Chassis 
The  K-Bar  Cellule  Truss 
Neutralized  Symmetrical 

Wing  End  Ailerons 
Aerodynamic  Aeroplane 

Control 
Shaft  Drive  Bomber 

Transmission 
Aerofoil  Type  Fuselage 
Rubber  Strand  Shock 

Absorbing  Wheel 
Shock  Absorbing  Rudder 
Shock  Absorbing 

Pontoon  Supports 

Engineering  experts 
available  for  consul- 
tation. Contractor  to 
United  States  Army 
and  Navy. 

MARTIN 

AEROPLANE  FACTORY 


Devoted  exclusively  to  the 
engineering  development 
of  new  types 


Elyria,  Ohio 


|[|l!lllllllll|llllll!IIIM!limilMIIIIIHl|IMllimil!Miiim 

THE  MARTIN  CONVERTIBLE  HXDfiO 
I  DESIctfimBUILT AND  FLOWN  BY| 
NAPTIK  1913 


THE,  LIBERTY  RECQNNOTSSANCEl 
FIGHTER  DESIGNED  1918  FOR 
U.S/flaR  DEPT.  BT  MARTIN  IN" 
COLLABORATION  "WITH  THE 
LEADING  DESIGNERS  OF 
ENGLAND  AND  FRANCE 

III 


Every  First  Class  Aeroplane  Requires  a  Retractable  Chassis 
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THE  ATLANTIC  FLIGHT 

Made  possible  on  schedule  time  by 

PARAGON  PROPELLERS 

WHEN  OTHER  PROPELLERS  FAILED 

PARAGON  Propellers 

 AND  

Paragon  SERVICE 

SAVEDTHEDAY 


N.  S.  E.  &. 

ADDRESS  BUREAU  OF  STEAM  ENGINEERING.  NAVY 


20-P-la 


AND  REFER  TO  NO. 


ENCLOSURES 


419433 -736 -5-DA 

NAVY  DEPARTMENT. 
Bureau  of  Steam  Engineering, 

WASHINGTON.  D.  C. 


MAY24  1919 


Gentlemen: 


The  bureau  desires  to  express  its  apprec- 
iation of  the  splendid  co-operation  recently  ex- 
hibited by  your  organization  when  you  were  called 
upon  to  build,  in  the  period  botween  4  P.M.  Satur- 
day, May  10th,  and  7  P.M.  Monday,  May  12th,  twelve 
10  ft.  propellers  for  installation  on  the  NC-1. 
NC-3  and  NC-4  flying  boats  in  their  flight  from 
Newfoundland . 

The  very  successful  manner  in  which  you 
complied  with  this  difficult  request  established 
a  record  of  which  you  may  well  be  proud. 


Very  respectfully. 


Engirwer -in-Chief, USD. 
Chief  of  Bureau. 


American  Propeller  &  Mfg.  Co., 
Baltimore,  Md. 


The  new  Paragon  Booklet,  Technical  and  Historical,  free  for  the  asking 


AMERICAN  PROPELLER  &  MFG.  CO. 

BALTIMORE,  MD.,  U.  S.  A. 
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PRECISION 
BALL  BEflRINdS 

(patentep) 

The  difference  between  success 
and  failure,  in  a  machine,  is  simply 
the  difference  between  the  service 
needed  and  the  service  rendered. 
A  sacrifice  of  any  detail  which  can 
measurably  contribute  to  service- 
rendering  capacity,  is  simply  an 
invitation  to  failure.  There  can 
never  be  a  compromise  on  quality. 

Experience  of  years  have  proved 
that  the  airplanes,  cars,  trucks, 
tractors  and  power  boats  that 
most  uniformly  render  a  service 
adequate  to  the  needs  of  the  mo- 
ment are  those  carrving'NORffl/V 
equipped  ignition  apparatus  and 
lighting  generators. 

Be  SURE.  See  that  your  electrical 
apparatus  is  "NORfflfl"  equipped. 

the  mma  comply  of  America 

*|790    BROflDWfly  NEW  yORK 

Ball,  Roller,  Thrust,  Combination  Bearings 
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The  Perfect 

Conveyance 

AC  U  RTISS  Aeroplane  will 
.  carry  you  on  a  smooth, 
wonderfully  inspiring  flight 
among  the  scenic  clouds  to 
your  playground.  The  ex- 
perience is  yours  whenever 
you  desire. 

Comfort 
Reliability  Dispatch 
Directness 

CURTISS  AEROPLANE  &  MOTOR  CORPORATION 

Sales  Office:  52  Vanderbilt  Ave.,  New  York  City 


CURTISS  ENGINEERING  CORP. 
Garden  City,  L.  I. 


THE  BURGESS  CO. 
Marblehead.  Mas>. 


%=7 


Member    Manufacturers'    Aircraft  Association 
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$129,000,000  ASKED  FOR  AERONAUTICS 


THE  Army  is  asking  $83,000,000  for  aeronautics,  the  Navy 
is  asking  for  $46,000,000. 

The  General  Staff  is  supporting  the  plans  for  a  sub- 
stantial Air  Service  in  the  Army  just  as  the  General  Staff  is 
supporting  the  plans  for  a  substantial  Air  Service  in  the  Navy. 

Congress  seems  to  be  in  favor  of  an  extensive  program, 
which  shall  include  a  substantial  development  of  the  aerial 
mail  service  and  shall  assist  the  development  of  civilian  aero- 
nautics. 

Especially  gratifying  is  the  fact  that  the  program  includes 
the  acquisition  of  dirigibles  from  Great  Britain  and  the  con- 
struction of  dirigibles  in  the  United  States. 

The  details  of  the  Navy  aeronautic  program,  as  submitted 
to  Congress,  are  as  follows : 

Aircraft  for  fleet  use,  $4,504,025. 

Purchase  abroad  of  ten  special  fighting  and  spotting  planes, 
$200,000. 

To  erect  one  large  hangar  for  dirigibles,  $1,850,000. 


To  establish  a  rigid  dirigible  construction  and  operation 
station,  $6,264,000. 

To  construct  two  rigid  dirigibles,  $400,000. 

To  purchase  a  British  rigid  dirigible,  $2,500,000. 

Conversion  of  collier  Jupiter  as  aeroplane  carrier,  $500,000. 

To  purchase  and  convert  two  merchant  vessels  into  aircraft 
tenders,  one  for  planes  and  one  for  lighter  than  aircraft, 
$5,261,250.  _ 

To  continue  operations  of  all  established  air  stations, 
$7,813,107. 

To  continue  experiments  and  developments  of  all  types, 
$9,405,000. 

To  equip  Marine  Corps  advanced  base  units  with  aircraft, 
$3,933,100. 
Miscellaneous,  $300,000. 
Total,  $46,531,482. 

It  is  considered  significant  of  what  the  future  trend  of  air- 
craft development  is  to  be  that  the  Navy  is  already  asking 
that  almost  half  of  its  appropriation  shall  be  for  dirigibles. 


PREPARATIONS  FOR  TRANSATLANTIC  FLIGHTS 
AT  ATLANTIC  CITY  AIRPORT 


PREPARATIONS  are  being  made  at  the  Atlantic  City 
Airport  for  a  number  of  projects  for  non-stop  trans- 
Atlantic  flights,  starting  from  or  ending  at  the  Airport. 
It  is  understood  that  the  projects  for  non-stop  trans-Atlantic 
flights  include  two  British,  two  Italian  and  three  American 
plans.  Three  of  the  projects  contemplate  the  use  of  huge 
dirigibles,  and  four  the  use  of  land  aeroplanes  and  seaplanes. 

Representatives  of  the  Aerial  League  of  America  and  the 
Aero  Club  of  Atlantic  City  and  prominent  American  Aces  and 
naval  aviators  and  wealthy  sportsmen  and  business  men  have 
held  a  number  of  conferences  with  engineers,  hangar  builders 
and  makers  of  hydrogen  and  plans  are  being  drawn  for  large 
hangars  for  trans-Atlantic  seaplanes  and  land  aeroplanes  and 
for  hydrogen  plans  for  dirigibles. 

The  advocates  of  land  aeroplanes  are  making  headway 
with  their  arguments  that  the  large  land  aeroplanes  equipped 
with  multiple  power  plants  will  prove  to  be  most  efficient  for 
trans-Atlantic  flights,  as  they  will  permit  starting  from  the 
Airport  here  and  landing  at  the  aviation  fields  in  England, 
France  and  Italy,  or  vice  versa. 

Towers  sixty-five  feet  high  have  been  built  to  mark  the  ten- 
miles  course  for  testing  the  speed  of  the  trans-Atlantic  flyers. 
This  course  is  so  arranged  that  both  seaplanes  and  land  aero- 
planes can  make  their  tests  and  in  case  of  a  forced  landing 
can  land  on  water  or  on  land,  whichever  may  be  the  most 
desirable. 

Plans  are  under  consideration  for  the  construction  of  sea- 
plane hangars  at  the  extreme  end  of  the  Airport,  facing  the 
Great  Thorofare  which  affords  over  ten  miles  of  calm,  pro- 
tected water  where  tests  can  be  conducted.  Rough  water 
tests  will  he  conducted  at  the  Inlet  and  over  the  ocean. 


A  trans-Atlantic  Flight  Record  Hall  is  being  established 
at  the  Airport  Administration  Building,  where  airmen  will 
find  all  the  charts  and  data  available  and  needed  for  trans- 
Atlantic  flights.  This  data  already  include  numerous  charts 
showing  all  the  possible  routes  for  flyfng  across  the  Atlantic, 
the  meteorologic  charts  and  reports  of  meteorologic  con- 
ditions to  be  met  in  crossing  the  Atlantic  on  different  months 
of  the  year ;  instruments  for  aerial  navigation,  photographs 
of  all  the  NC  seaplanes,  as  well  as  the  British  trans-Atlantic 
type  planes. 

Mr.  A.  S.  Abell,  3rd,  is  the  Secretary  of  the  Committee  in 
charge  of  the  trans-Atlantic  flight  data. 

Seven  hundred  thousand  cubic  feet  of  hydrogen  has  been 
mobilized  in  different  parts  of  the  United  States  during  the 
past  month  to  be  used  to  fill  up  the  British  dirigible  R-34. 
which  is  due  to  come  to  the  United  States  this  month  and  is 
scheduled  to  land  at  the  Atlantic  City  Airport,  which  affords 
the  best  unobstructed  landing  place  in  this  part  of  the  country. 

An  indication  of  the  fact  that  permanency  is  contemplated 
was  given  a  few  days  ago  when  Messrs.  Albert  T.  Bell  and 
Harry  B.  Cook,  President  and  Secretary  of  the  Atlantic  City 
Aero  Club,  respectively,  and  Mr.  W.  W.  Young,  the  noted 
engineer,  sought  to  purchase  two  hydrogen  plants  from  a 
Philadelphia  firm,  in  addition  to  mobilizing  over  half  a  million 
cubic  feet  of  hydrogen  in  steel  bottles.  Each  of  these  two 
plants  would  be  capable  of  producing  ten  thousand  cubic  feet 
of  hvdrogen  an  hour,  therefore  could  supply  in  a  short  time 
the  amount  of  hydrogen  needed  to  replace  the  loss  which  a 
two  million  cubic  feet  dirigible  would  sustain  in  crossing  the 
Atlantic.  These  plants  cannot  be  had  without  permission  from 
the  War  Department  and  a  representative  has  been  sent  to 
Washington  to  secure  the  official  release. 
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Invite  NC-4  to  Atlantic  City 

Secretary  of  the  Navy  Josephus  Daniels  was  invited  to  send 
transatlantic  fiver  NC-4  to  the  Atlantic  City  Airport  to  be 
placed  on  public  exhibition  there  in  order  that  the  hundreds 
of  thousands  of  people  who  come  from  all  parts  of  the  coun- 
try might  be  able  to  see  it.  Officials  of  the  aero  clubs  are 
convinced  that  Atlantic  City,  because  of  its  ever-changing 
population,  would  afford  opportunity  to  more  different  people 
to  see  the  famous  ocean-tripper  than  any  other  place  in  the 
country  and  that  it  would  prove  one  of  the  greatest  boosts 
for  aviation  that  could  be  placed  before  the  public. 

Albert  T.  Bell,  president  of  the  Aero  Club  of  Atlantic  City, 
and  Samuel  P.  Leeds,  president  of  the  Atlantic  City  Chamber 
of  Commerce,  who  are  closely  cooperating  with  the  Aero  Club 
of  America,  the  Aerial  League  of  America  and  the  sixty-two 
clubs  affiliated  with  these  organizations,  have  extended  the 
invitation.  . 

Mr.  Bell,  in  the  invitation,  pointed  out  that  the  Atlantic  City 
Airport  is  the  first  and  only  airport  in  the  world  and  one  that 
affords  exceptional  facilities  for  land  and  water  planes.  The 
airport  is  located  within  a  few  minutes'  walk  of  the  heart  of 
the  city  and  3,000  feet  from  the  Boardwalk,  and  therefore 
easily  accessible  to  the  public.  Emphasis  is  laid  on  the  fact 
that  "the  Atlantic  City  Airport  is  the  only  place  where  the  NC-4 
can  be  flown  to  and  exhibited  without  danger  of  breakage 
through  transportation,  because  the  Thorofare  waters,  which 
form  the  water  course  of  the  airport,  are  protected  and  still 
at  all  times  and  ideally  suited  for  large  seaplanes  both  for 
take-offs  and  docking. 

Stress  is  also  placed  upon  the  fact  that  ten  million  people 
who  come  to  Atlantic  City  each  year  represent  more  territory 
than  any  similar  number  of  persons  visiting  any  single  city  in 
the  world,  who  would  sooner  come  to  Atlantic  City  during 
the  summer  months  than  any  other  place.  It  is  estimated  that 
close  to  a  million  and  a  half  people  will  visit  Atlantic  City 
during  July  alone. 

The  large  size  of  the  NC-4  makes  it  almost  impossible  to 
exhibit  it  anywhere  else  than  at  a  naval  station,  where  there 
are  no  facilities  for  accommodating  the  large  crowds.  This 
can  easily  be  done  at  the  Atlantic  City  Airport,  and  in  addition 
there  are  hotel  facilities  to  take  care  of  any  crowds  that  may 
make  the  trip  to  see  the  ship. 

Mr.  Bell  also  extends,  through  Secretary  Daniels,  a  hearty 
invitation  to  Commander  Read,  Lieutenant  Stone  and  the 
other  members  of  the  NC-4  crew  to  come  to  Atlantic  City  "to 
be  presented  to  the  million  people  representing  every  State 
and  city  in  the  United  States." 

Diploma  Presented  to  Commander  Repd 

Announcement  was  made  of  the  award  of  the  Diploma  of 
Honor  of  the  Aerial  League  of  America  to  Commander  A.  C. 
Read,  the  hero  of  the  transatlantic  flight ;  Flight  Lieutenant 
Stone  and  the  other  members  of  the  crew  of  the  NC-4,  and 
Commander  R.  E.  Byrd,  who  invented  the  Byrd  sextant,  by 
the  Awards  Committee  of  the  Second  Pan-American  Aero- 
nautic Convention. 

Other  prominent  officers  of  the  United  States  Army  and 
Navy  were  awarded- the  League's  diploma,  including  Major- 
General  Mason  M.  Patrick,  who  was  chief  of  the  U.  S.  Air 
Service  overseas  during  the  war.  now  the  U.  S.  Army  repre- 
sentative on  the  Aeronautical  Commission  of  the  Peace 
Conference;  Rear-Admiral  D.  S.  Knapp,  U.  S.  Navy  repre- 
sentative on  the  Aeronautical  Commission  of  the  Peace  Con- 
ference ;  Brig.-Gen.  Theodore  C.  Lyster  and  Lt.-Col.  I.  H. 
Jones,  who  were  foremost  in  organizing  the  Air  Medical 
Service;  Col.  Halsey  Dunwoods.  executive  officer  of  the  U.  S. 
Air  Service  overseas ;  Col.  E.  Lester  Jones,  Col.  Charles 
Elliott  Warren,  Col.  B.  J.  Arnold.  Col.  Thiirman  \Y.  Bane,  Col. 
C.  G.  Edgar,  for  exceptional  services  rendered  to  the  United 
States  during  the  war ;  Col.  C.  C.  Culver,  who  developed  the 
radio  telephone ;  Lt.-Col.  A.  R.  Chrustie,  Lt.-Col.  W.  G.  Kil- 
mer, for  exceptional  efficiency  while  in  charge  of  the  U.  S. 
Army  Aviation  centers  in  France ;  Col.  Charles  De  F. 
Chandler  and  Col.  Frank  P.  Lahm,  for  exceptional  efficiency 
while  in  charge  of  the  U.  S.  Army  Balloon  Service  in  France ; 
Maj.  J.  C.  McCoy,  Maj.  Thomas  S.  Baldwin  and  A.  Lee 
Stevens,  for  exceptional  efficiency  in  organizing  the  U.  S. 
Army  Balloon  Service;  Capt.  Charles  J.  Glidden.  for  excep- 
tional services  rendered  in  recruiting  for  the  U.  S.  Army  Air 
Service;  Maj.  John  M.  Satterfield,  for  exceptional  efficiency 
in  connection  with  the  administration  of  the  Air  Service  in 
France  during  the  war. 

The  Awards  Committee  had  under  consideration  awards  to 
100  other  high  officers  of  the  U.  S.  Army,  Navy  and  Marine 
Corps  Air  Service. 

Commercial   Aviation  Discussed 

The  future  of  commercial  aviation  is  six  miles  above  the 
earth's  surface.  The  birdmen  must  get  above  the  storm 
limits — weather  must   be  eliminated    from   the  commercial 


aerial  log.  The  "altiplane,"  the  antithesis  of  the  submarine, 
will  turn  the  trick. 

These  were  salient  points  in  the  address  before  the  second 
Pan-American  Aeronautic  Congress  by  Samuel  D.  Molt. 
M.  E.,  an  Edison  pioneer,  charter  member  of  the  Aero  Club 
of  America,  who  has  just  completed  a  special  study  of  aero- 
nautics with  the  view  of  future  attainment : 

"We  have  read  of  many  men  tarrying  at  Newfoundland 
for  several  weeks  waiting — waiting  for  the  weather.  That 
trial  was  a  glorious  undertaking,  our  navy's  expedient  was 
wise,  and  all  honor  to  the  brave  men  attempting  the  test.  But 
I  submit  that  waiting  indefinitely  for  ideal  weather  con- 
ditions for  long-distance  flying  over  land  or  sea  will  not  do 
for  the  demands  of  commerce.  Therefore,  by  the  process  of 
reasoning  that  Holland  applied  to  boats  to  go  out  of  sight 
beneath  the  stilled  waters  of  the  ocean,  I  conceive  and 
would  bring  to  your  attention  the  possibilities  of  the  antithesis 
of  the  submarine — the  altitude  plane,  or  altiplane,  as  dis- 
tinguished from  the  aeroplane  or  hydroplane,  to  go  into  the 
stillness  of  nature  above  the  weather. 

"The  problem  is  evidently  one  of  equipment  of  our  planes 
to  function  in  rarefied  air,  and  protection  of  navigators 
against  its  tenuity;  likewise  protection  of  their  body  warmth 
and  comfort  in  extremes  of  temperature.  How  high  we  may 
go  no  one  may  know  until  tested.  Personally,  I  believe  it 
possible  to  go  15  or  20  miles  aloft,  if  necessary.  It  is 
obviously  a  matter  of  equipment  plus  climbing  ability  of  air- 
craft designed  for  the  purpose. 

What  is  the  object  zi  high  flying  Daily  experience  chows 
us  that  high  speed  and  density  are  incompatible.  We  know 
that  the  surface  speed  of  submarines  is  about  half  that  of 
battleships;  submerged,  it  is  less,  and  the  greater-the  depth 
still  less  the  speed,  due,  in  the  first  instance,  to  displacement, 
which  is  constant,  and  in  the  second  place  to  increasing  den- 
sity, which  is  progressive.  Again  we  know  this  when  we 
furnish  aircraft  with  four  times  the  power  to  go  twice  as 
fast,  or  as  we  say,  the  square  of  the  velocity ;  and  the  marine 
engineer  knows  when  he  furnishes  eight  times  the  power  to 
go  twice  as  fast,  or  as  we  say,  the  cube  of  the  velocity.  How 
well  this  is  illustrated  with  our  swift  motorboats  designed  to 
run  as  high  out  of  water  as  is  consistent  with  stability,  and 
when  planes  are  used  their  hulls  are  entirely  out  of  water 
and  in  the  lighter  air  above,  and  when  so  disposed  the  highest 
aquatic  speed  has  been  attained.  In  other  words,  from  the 
ultimate  height  of  the  air  to  the  earth's  core  pressure  is 
progressive.  Thirty-three-  feet  below  the  ocean's  surface  the 
pressure  doubles.  For  every  1,000  feet  ascent  the  pressure 
diminishes  roughly  one  half  pound  per  square  inch.  The 
oressure  at  two  miles  high  is  9.8  per  square  inch,  at  one  mile 
high  10.88,  at  three-quarters  of  a  mile  12.06,  one-half  mile 
1 3.33,  one-quarter  mile  14.2,  and  at  sea  level  14.7  pounds,  or, 
in  round  numbers,  15  pounds  per  square  inch. 

"Where- is  the  storm  limit?  As  moisture  and  varying  tem- 
perature is  the  fundamental  of  storms,  their  greatest  de- 
velopment is  near  the  surface  and  wholly  confined  to  the  storm 
limit.  Wind  strata  is  of  varying  temperature.  Over  the 
hottest  regions  of  Africa  zero  conditions  have  been  detected 
within  1,500  feet  of  the  ground. 

"Why  must  there  be  a  storm  limit?  Because  storms  and 
hurricanes  do  not  exist  without  moisture  and  heat,  and  air 
must  have  a  certain  density  to  hold  the  moisture  due  to 
evaporation.  Hence  there  can  be  little  or  no  wind  above  the 
storm  limit. 

"The  unknown  factor  in  the  high-altitude  problem  is  this — 
will  an  alti-plane  in  one-fifth  density  (eight  miles  high)  with 
equal  push  go  five  times  faster  or  one^fifth  faster?  The  rest 
is  a  matter  of  simple  equipment  and  good  construction.  In 
either  case  the  gain  is  substantial.  If  the  former  were  true, 
a  voyage  between  New  York  and  London  can  be  made  in 
around  three  hours  by  going  eight  miles  high.  If  the  latter 
is  true  the  same  voyage  can  be  made  in  about  twelve  hours' 
running  time,  assuming  a  surface  speed  of  200  miles  per  hour, 
which  is  practically  a  question  of  power. 

"In  the  exhibition  in  Aeronautical  Hall  is  an  engine  which 
explains  why  we  are  flying  to-day.  and  why  we  will  fly 
faster  to-morrow.  It  is  a  400  H.P.  Curtiss  engine  weighing 
1.7  pounds  per  H.P.  and  has  driven  an  aeroplane  160  miles 
per  hour. 

"To  my  mind,  it  is  plain  that  high  altitude  will  be  a 
determining  factor  in  long-distance  flying.  This  is  true  for 
the  endurance  of  the  human  machine,  and  limit  of  life  of  the 
power  machine — the  motor.  Greater  speed,  greater  distance, 
more  comfort  and  less  danger — less  danger  in  the  quiet  en- 
vironment, less  danger  because  when  w-e  double  the  time  to 
do  a  risky  thing  we  double  the  risk  incurred.  Less  gasoline, 
less  weight  and  expense,  for  if  environment  permits  to  go 
100  miles  with  twice  the  fuel  we  formerly  used  to  go  25 
miles  our  economic  gain  is  obviously  100  per  cent,  because  we 
may  then  go  100  miles  with  the  amount  of  fuel  we  formerly 
consumed  to  go  50  miles." 
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Martin    Bomber   to    Attempt  Transcon- 
tinental Flight  This  Week 

The  Martin  bomber  for  the  transconti- 
nental flight  is  being  tuned  up  for  the  trip, 
which,  it  is  estimated,  will  take  32  flying 
hours  for  the  2,750  miles.  Captain  Roy  N. 
Francis,  who  is  said  to  have  had  more 
hours  of  flying  than  any  other  aviator  in 
the  Army  Air  Service,  expects  to  make 
only  one  stop  at  North  Platte,  Nebraska, 
1,502  miles  from  the  starting  point. 

He  will  start  from  Mineola  at  3 :30 
o'clock  in  the  morning.  His  time  over  the 
principal  cities  on  the  way,  with  variations 
necessary  for  the  wind,  will  be :  New 
York,  3  :37  o'clock ;  Cleveland,  Ohio,  7.42  ; 
Toledo,  8:55;  Chicago,  11:42;  Des 
Moines,  Iowa,  3 :45  p.m. ;  Omaha,  Neb., 
5:11;:  North  Platte,  8:09.  The  next 
morning,  the  machine  will  take  the  air  at 
3  :30  o'clock.  It  will  pass  Cheyenne,  Wyo., 
at  6:07;  Salt  Lake  City,  Utah,  10:55; 
Reno,  Nevada,  3 :37  p.m.,  and  will  arrive 
at  San  Francisco  at  5 :58  o'clock  in  the 
evening. 

The  machine  will  be  the  typical  bombing 
plane  which  was  ordered  during  the  war 
for.  service  at  the  front.  The  only  modifi- 
cation will  be  that  the  armament  will  be 
left  off  and  the  tunnel  leading  from  the 
pilot's  seat  to  the  cockpit  will  be  utilized 
for  gasoline  tanks.  The  aeroplane  will 
weigh,  over  all,  10,600  pounds.  It  will 
have  a  71-foot  wing  spread,  and  will  be 
driven  by  two  400-horsepower  Liberty  mo- 
tors. The  plane  is  fitted  with  radio  tele- 
phone equipment  and  a  radio  compass. 


Daily  Air  Taxi  Service  Between  Boston 
and  Shore  Resorts 

Boston,  June  6. — The  first  aerial  taxi 
service  in  New  England  of  the  country 
is  being  operated  by  the  North  Shore 
Aerial  Transportation  Compan}'  of 
Swampscott  from  Swampscott  to  Frank- 
lin Field,  Boston. 


The  first  trip,  a  nine  minute  ride  by 
air,  was  taken  by  Mrs.  Frank  Wright  of 
the  Todesco  Country  Club,  Swampscott. 
Advertising  was  dropped  from  the  air  on 
the  trip  and  merchandise  was  taken  back 
to  Swampscott. 

The  company  plans  to  make  daily 
flights  between  Boston  and  North  Shore 
summer  resorts  on  express,  passenger 
carrying  and  advertising  business.  The 
proposed  taxi  schedule  of  the  company 
shows  the  running  time  to  be  nine  min- 
utes from  Boston  to  Swampscott,  eighteen 
minutes  from  Boston  to  Magnolia,  and 
thirty-seven  minutes  from  Boston  to 
Portsmouth,  N.  H. 


$50,000  in  Prizes  for  Los  Angeles- 
Australia  Flight 

Venice,  Cal.,  June  5. — An  offer  of 
$50,000  as  prizes  for  aviators  who  will 
attempt  a  flight  from  Los  Angeles  to 
Australia  was  made  by  Thomas  H.  Ince, 
motion  picture  producer.  To  the  first 
man  to  land  on  Australian  soil,  $35,000 
will  be  paid,  according  to  the  announce- 
ment. To  the  first  aviator  attempting  the 
flight,  who  although  failing  to  reach 
Australia,  reaches  the  Hawaiian  Islands, 
$10,000  will  be  paid.  In  the  event  none 
of  those  attempting  the  flight  reaches  the 
Hawaiian  Islands,  $5,000  will  be  paid  to 
the  one  making  the  best  showing. 

Chicago    Clothing    Manufacturer  Uses 
Aerial  Delivery  Service  Over  500 
Mile  Radius 

Chicago,  111. — A  Chicago  maker  of  a 
nationally  advertised  brand  of  men's 
clothing  announced  organization  of  an 
aeroplane  delivery  to  serve  dealers  within 
a  radius  of  500  miles. 

At  the  end  of  the  first  week  of  selling, 
an  automobile  dealer  who  has  added 
aeroplanes  to  his  stock  Saturday  said  that 


he  had  sold  Canadian  Curtiss  forty 
planes. 


Aerial  Forest  Patrol  Discovers  Its 
First  Fire 

Washington,  D.  C. — The  War  Depart- 
ment announced  that  Lieut.  Donald  C. 
Cathcart,  the  Post  Adjutant  at  Ross  Field 
(Arcadia,  Cal.),  discovered  at  2.10  o'clock 
P.  M.  on  June  6  the  first  fire  in  co-opera- 
tion with  the  forest  service  from  an  ob- 
servation balloon  at  an  elevation  of  1,500 
feet,  on  the  Lucky  Baldwin  ranch  at  the 
foot  of  Sierra  Madre  Mountain.  Within 
seven  minutes  after  the  fire  was  located 
enlisted  men  in  ,a  special  fire  truck  had 
arrived.  .They  extinguished  it  after  two 
carloads  of  barley  hay  had  been  destroyed. 
Orders  were  given  and  owners  of  prop- 
erty notified  from  the  balloon  basket  by 
telephone. 

The  aeroplane  patrol  of  Cleveland  Na- 
tional Forest,  one  of  the  Curtiss  JN-4  pat- 
tern, covered  115  miles  in  ninety  minutes 
at  an  altitude  of  3,000  feet. 

The  forest  patrol  planes  are  equipped 
with  wireless  and  in  communication  with 
permanent  stations.  Good  emergency 
landings  have  been  provided. 

The  first  patrol  was  successful.  It  was 
piloted  by  Lieut.  J.  L.  Fogarty  with  Sergt. 
(first  class)  H.  E.  Wari,  observer 


Naval  Airmen  to  Guide  Gloucester  Fish- 
ermen By  Radio  to  Schools  of  Fish 

Washington,  D.  C. — The  Naval  Air  Ser- 
vice is  ready  to  co-operate  with  New 
England  fishermen  whose  craft  are  fitted 
with  radio,  according  to  a  Washington 
dispatch.  It  is  believed  that  this  innova- 
tion will  result  in  a  considerable  saving 
of  time  and  expense  as  it  will  permit  the 
fishermen  to  complete  their  catch  with 
minimum  cruising. 

If  the  service  proves  successful,  steps 
w  ill  be  taken  to  extend  it  on  all  coasts. 


The  famous  94th  Pursuit  Squadron  returns.  From  left  to  right:  Capt.  Sam  Kaye,  Lieut.  R.  W.  Donaldson,  Lieut.  R.  Z.  Kates,  Lieut.  K.  R. 
Jackson,  Lieut.  C.  A.  Rankin,  Major  R.  M.  Chambers,  Lieut.  D.  R.  Mackenzie,  Lieut.  A.  W.  Markhan,  Lieut.  K.  E.  Hopkin  and  Capt.  W.  W. 
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Atlantic  City  Airport  Preparing  to 
Receive  the  R-34 

Atlantic  City,  N.  J.,  June  8.-Announce- 
mcnt  was  made  at  the  Atlantic  City  Air- 
port today  that  seven  no-stop  transatlantic 
lw  flights  will  be  "fade  soon  ,^>'h  th 
port  as  objective  and  'take  off  respect 
fvely.  The  flights  will  be  made  by  Amer- 
ican, British  and  Italian  airmen.  Two 
and  probably  more  will  start  from  his 
oort  Preparations  will  begin  immediately 
for  the  events.  Three  dirigibles  are  in- 
cluded in  the  program.  It  was  said  that 
full  particulars  of  the  enterprise  will  be 
forthcoming  in  a  few  days. 

Confident  that  the  British  dirigible 
R-34,  which  may  begin  her  flight  tor 
America  tomorrow,  will  make  this  city 
her  objective,  the  Aero  Club  officials  are 
making  preparations  to  receive  the  giant 
"blimp  "  The  arrangements  include  con- 
struction of  a  hydrogen  plant  with  a  ca- 
pacity of  10,000  cubic  feet  of  gas  an  hour 
in  order  to  reinflate  the  dingib  e  It  is 
understood  700,000  cubic  feet  of  hydrogen 
in  various  parts  of  the  country  will  be 
available  in  case  it  should  become  neces- 
sary to  call  for  outside  assistance. 

A  S  Abel,  3rd,  of  Baltimore,  has  been 
appointed  secretary  of  a  committee  to 
gather  transatlantic  flying  data. 

It  is  the  intention  here  to  lay  a  ten-mile 
course  over  which  sea  and  land  planes 
may  try  out  their  engines  during  the  tun- 
ing up  prior  to  transatlantic  flights. 


Aeronautic    Medical    Apparatus    to  be 
Exhibited 

At  the  annual  meeting  of  the  American 
Medical  Association,  to  be  held  in  Atlan- 
tic City,  N.  J.,  June  9-13,  technical  appa- 
ratus in  use  at  Medical  Research  Labora- 
tory, Mineola,  is  to  be  exhibited. 

Papers  are  to  be  delivered  on  aeronau- 
tic medicine,  here  and  abroad ;  films  "Fit 
to  Fly"  are  to  be  shown,  and  there  is  to 
be  an  assembly  of  medical  men  who  have 
served  at  some  time  with  the  Air  Service. 


Aeroplane  Courses  Popular  at  City 
College 

New  York,  N.  V—  Evening  courses  on 
aeroplanes  and  aviation  engines  at  the 
College  of  the  City  of  New  York  haying 
met  a  popular  demand,  the  authorities 
have  decided  to  repeat  these  classes  dur- 
ing the  Summer  Session  commencing  July 
first. 

The  enrollment  in  the  aeronautics 
classes  at  the  College  during  the  present 
year  has  been  586  students.  The  laboratory 
equipment  used  in  the  instruction  includes 
aeroplanes  and  motors  donated  by  manu- 
facturers and  valued  at  $100,000. 

The  Summer  Course,  which  is  open  to 
the  public,  will  last  eight  weeks,  and  will 
include  both  lectures  and  laboratory  prac- 
tice Those  who  are  interested  may  se- 
cure further  information  by  writing  or 
cnllirg  at  the  College. 


Speedy  Flights  by  Air  Service  Planes 

Washington,  D.  C— The  Air  Service  in 
official  announcement  reveals  the  follow- 
ing fast  flights  during  the  last  week: 

Handley  Page  aeroplane,  carrying  ten 
officers  and  men  in  charge,  Capt.  Clyde  C. 
Dunnington  made  flight  New  Orleans  to 
Houston,  Texas,  362  miles,  245  minutes, 
completing  flight  from  New  Jersey,  on 
June  2.  The  total  flying  time  from  Eliza- 
beth, N.  J.,  to  Houston,  Texas,  was  1,298,- 
minutes,  a  distance  of  1,525  miles. 

Lieut.  Gordon  St.  Clair,  A.S.A.,  with  a 
mechanician,  arrived  at  Center  City, 
Minn.,  in  De  Haviland  from  Rantoul,  111. 
Flying  time  387  minutes,  distance  572 
miles. 

At  a  maximum  elevation  of  5,000  feet  in 
a  De  Haviland  9-A  bombing  and  machine- 
gun  aeroplane,  Lieut.  Charles  W.  Miller 
pilot,  passenger  Lieut.  Clifford  B.  John- 
stone, made  a  non-stop  flight,  Dayton, 
Ohio,  to  Washington,  395  miles,  in  275 
minutes. 

A  De  Haviland,  driven  by  Lieut.  W.  C. 
Layne  covered  a  flight  to  Harrisburg, 
Sanelon  and  return — 54  miles,  in  27  min- 
utes. 

Captain  Louis  E.  Appleby,  commanding 
the  fliers  covering  Arizona  on  general  re- 
cruiting, carried  in  his  aeroplane  from  the 
people  of  Imperial  Valley,  California,  to 
the  Governor  of  Arizona  a  crate  of  canta- 
loupes— distance  260  miles,  time  200  min- 
utes. 


af  the  single 


seater  "Ace" 
Aircraft 


Biplane,  with  a  4  cylinder  40  H.P.  engine,  built  by  the 
Engineering  Corporation 


The  "Ace"  Single  Seater 

In  a  recent  test  of  the  "Ace"  Biplane, 
Pilot  Bruce  Eytinge,  the  test  pilot  for  the 
Aircraft  Engineering  Corporation  took 
off  in  less  than  80  feet.  He  climbed  to 
2,500  feet  in  8  minutes,  and  after  put- 
ting the  "Ace"  through  stunts,  spiralled 
down  and  landed  in  less  than  60  feet. 
The  demonstration  of  the  short  stop  was 
to  give  evidence  of  the  machine's  com- 
plete adaptability  to  small  landing  fields. 

Pilot  Eytinge  is  constantly  "up  in  the 
air"  testing  and  demonstrating  new  ma- 
chines as  they  are  turned  out  by  the  fac- 
tory. The  Aircraft  Engineering  Corpo- 
ration builds  both  the  plane  and  the 
engine,  which  is  a  four-cylinder,  vertical, 
water-cooled,  40-H.P.  engine. 

Climbing  tests  were  made  on  June  8th 
in  a  wind  which  was  estimated  at  from  35 
to  40  miles  an  hour.  No  other  machines 
ventured  aloft,  but  the  "Ace"  performed 
remarkably.  In  20  minutes  the  machine 
climbed  to  an  altitude  of  6,000  feet.  The 
altitude  was  indicated  by  a  standard  Tay- 
lor altimeter.  To  show  its  weight-carry- 
ing capacity,  a  test  load  of  180  pounds  of  • 
sand  was  carried.  In  view  of  the  fact  ' 
that  the  machine  was  a  single  seater  this 
reserve  lift  speaks  well  for  the  general 
efficiency  of  the  design.  Later,  tests  are 
to  be  made  carrying  a  passenger,  when 
slight  modifications  will  be  made  in  the 
seating  arrangement. 

In  the  high  wind  almost  every  aerial 
manoeuvre  was  carried  out,  showing  the 
machine  to  be  well  under  control  at  all 
times.  With  the  machine  headed  directly 
into  the  wind  the  pilot  could,  by  manoeu- 
vring the  elevators,  cause  the  machine  to 
slowly  lift  straight  up  or  descend  verti- 
cally. By  throttling  the  engine  the  ma- 
chine was  made  to  remain  almost  station- 
ary in  the  air.  Upon  alighting  the 
machine  came  to  a  complete  rest  after  a 
short  run,  which,  upon  being  measured, 
was  found  to  have  been  only  30  feet. 

Two  Air  Service  officers,  Lieut.  E.  J. 
Spencer  and  Lieut.  D.  C.  Smith,  made 
short  flights  of  10  minutes  each  in  the 
"Ace"  to  try  out  for  themselves  the  stunts 
they  had  watched  Pilot  Eytinge  perform. 
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London  and  Paris  Greet  Trans-Atlantic 
Fliers 

The  members  of  the  crew  of  the  suc- 
cessful NC-4  have  been  greeted  as  heroes 
by  the  cordial  and  generous  French  and 
British  populaces.  On  June  5,  in  Lon- 
don, Lieutenant  Commander  Albert  C. 
Read  and  the  crew  of  the  American  sea- 
plane NC-4,  which  made  the  successful 
transatlantic  flight,  as  well  as  Com- 
mander J.  W.  Towers  and  the  others 
who  handled  the  NC  'planes,  were  guests 
at  a  luncheon  given  by  Major  General 
Seely,  under  secretary  for  air,  in  the 
House  of  Commons. 

The  luncheon  was  given  to  permit 
discussion  of  the  future  of  British 
aviation.  The  Prince  of  Wales,  Lord 
Birkenhead,  the  Lord  High  Chancellor; 
James  W.  Lowther,  speaker  of  the  House 
of  Commons ;  the  Earl  of  Reading, 
former  ambassador  to  the  United  States; 
Winston  Spencer  Churchill,  Secretary 
for  War,  and  Field  'Marshal  Sir  Douglas 
Haig,  were  present. 

General  Seely,  in  proposing  the  health 
of  Lieutenant  Commander  Read,  assured 
him  and  the  other  Americans  that  "there 
is  no  trace  of  envy  on  our  part  for  your 
splendid  performance." 

Lieutenant  Commander  Read  in  re- 
sponding said : 

"We  want  to  thank  you  for  the  won- 
derful welcome  you  have  given  us  to 
London.  I  am  glad  to  see  Commander 
Grieve  here,  and  am  sure  Hawker  would 
be  here  but  for  indisposition  resulting 
from  the  great  reception  he  has  had. 

"Our  success  was  due  to  careful  plan- 
ning and  preparations  made.  Flying 
across  was  the  easiest  part  of  the  propo- 
sition." 

The  Prince  of  Wales  in  responding 
previously  to  a  toast  to  his  health,  said : 

"I  wish  to  congratulate  heartily  Com- 
mander Read  and  his  associates  who 
were  first  to  fly  the  Atlantic." 

It  was  announced  at  the  luncheon  that 
British  lighthouses  soon  will  be  fitted 
out  to  throw  vertical  beams  to  assist  air- 
men. 

The  aviators  had  returned  to  London 
on  the  day  previous  to  the  banquet  from 
Paris,  where  they  had  been  in  confer- 
ence with  Admiral  William  S.  Benson, 
chief  of  naval  operations,  presumably 
on  the  transatlantic  flight.  Rear  Ad- 
miral Plunkett,  who  arranged  the  de- 
stroyer guides  from  Rockaway  to  Plym- 
outh, accompanied  Commander  Towers, 
Lieutenant  Commanders  Read  and  Bel- 
linger to  the  Paris  Conference  of  June 
3.  The  party  was  entertained  at  luncheon 
by  the  American  Naval  Headquarters 
Staff. 


Vickers,  Vimy  and  Handley  Page  Soon 
Ready  for  Trans-Atlantic  Flight 

St.  John's,  N.  F. — The  news  that  the 
British  dirigible  R-34  may  leave  from 
England  for  Newfoundland  within  a 
fortnight  has  caused  a  general  speeding 
up  of  work  here  among  the  transatlantic 
aviators.  The  rain  which  is  falling  al- 
most continuously  is  hampering  them  so 
much,  however,  that  the  R-34  may  ar- 
rive before  they  start. 

The  discovery  by  Captain  Jack  Alcott, 
the  Vimy  pilot,  of  a  good  flying  field  in 
Ropewalk,  a  suburb  of  St.  Johns,  was 
hailed  with  delight  here  by  all  pilots.  No 
other  entrant  has  a  really  good  field,  so 
Raynham,  of  the  Martinsyde,  as  well  as 
the  Alliance  and  Boulton  and  Paul 
parties  may  use  the  new  field.  Work  of 
clearing  out  rocks  and  other  matter  dan- 
gerous  for  aeroplanes  started  on  June 


2,  but  this  field,  too,  is  so  sodden  it 
is  unlikely  any  flight  can  be  made  within 
ten  days. 

Lieutenant  Arthur  W.  Brown,  navigator 
of  the  Vickers-Vimy  bomber,  now  pre- 
paring here  for  the  transatlantic  flight, 
has  received  word  from  Lieutenant  Com- 
mander R.  E.  Byrd,  U.  S.  N.,  that  the 
Navy  Department  has  shipped  to  him 
one  of  the  bubble  sextants  designed  by 
Liutenant  Commander  Byrd  for  the 
American  seaplanes. 

These  sextants  have  been  the  envy  of 
all  the  navigators  who  have  seen  them, 
and  Lieutenant  Brown  expressed  himself 
as  greatly  delighted  and  keenly  appre- 
ciative of  the  navy's  willingness  to  help 
him  by  lending  the  instrument. 

The  assembling  has  progressed  so  far 
that  engine  tests  have  begun  and  news 
of  test  flights  is  expected  daily. 

Wireless  messages  from  German  and 
Italian  land  stations  nearly  4,000  miles 
away  were  picked  up  by  the  Hadley- 
Page  biplane  which  is  being  assembled 
at  Harbor  Grace  for  a  transatlantic 
flight.  A  flight  in  the  huge  Handley- 
Page  machine  to  St.  John's  from  Har- 
bor Grace,  with  Vice-Admiral  Mark 
Kerr  as  pilot,  will  be  made  within  a  few 
days. 

Lieutenant  Commander  Mackenzie 
Grieve  has  refused  Raynham's  offer  to 
act  as  navigator  for  the  Martinsyde 
biplane. 


Plans   for   Syracuse   Aerodrome  Under 
Way 

Syracuse,  N.  Y. — The  incorporation  of 
an  organization  of  Syracuse  business  men 
to  be  known  as  the  Onondaga  Aerodrome 
Corporation,  to  be  capitalized  at  $15,000, 
will  probably  be  effected  at  the  office  of 
the  secretary  of  state  in  Albany  this  week. 
The  concern  will  interest  itself  in  the  con- 
struction, operation  and  sale  of  aeroplanes 
and  lighter  than  air  machines  and  will  be 
the  first  of  its  kind  to  take  up  an  aerial 
program  in  Central  New  York  on  a  busi- 
ness scale.  Mr.  Byron  M.  Burns,  a  local 
insurance  dealer,  is  one  of  the  several 
leading  Syracuse  business  men  interested 
in  the  new  venture. 


Everett   Hazelton   is    Flying  Magazine's 
Advertising  Manager 

Everett  L.  Hazelton,  formerly  western 
advertising  manager  of  The  Outlook,  has 
assumed  the  position  of  advertising  man- 
ager of  Flying.  Mr.  Hazelton  was  an  en- 
sign in  naval  aviation  in  overseas  service 
and  he  is  thoroughly  familiar  with  the 
technical  phases  of  aeronautics.  He  also 
brings  to  his  new  position  a  practical 
knowledge  of  advertising  and  a  definite 
enthusiasm  for  the  present  and  future  of 
aeronautics. 


New  Training  and  Exhibition  Field 
Near  Boston 

Boston,  Mass. — C.  E.  West,  who  is  sell- 
ing used  Curtiss  planes  in  Boston,  has 
leased  a  large  piece  of  land  at  Boxford, 
near  Boston.  Large  hangars  are  to  be 
constructed  for  the  accommodation  of 
his  wares.  He  is  expecting  to  have  ten 
planes  delivered  by  June  IS. 


Captain  James  Disappears  in  Cross 
Country  Flight 

New  York,  N.  Y. — Captain  Mansell  R. 
James,  British  Ace,  who  left  Boston  for 
Atlantic  City  on  May  29,  has  not  been 
found.  Rewards  totalling  $1,000  are  of- 
fered for  information  leading  to  the  find- 
ing of  Captain  James  by  Dr.  James  and 
members  of  the  Aero  Club  of  America. 

An  aerial  search  and  extensive  tele- 
phone inquiry  have  failed  to  reveal  any 
conclusive  information.  Captain  James 
was  attempting  to  win  the  $1,000  Boston 
Globe  flight  offered  in  connection  with  the 
Second  Pan-American  Aeronautic  Con- 
vention. 


Augustus   Post  Addresses  Second  Pan- 
American  Commercial  Congress  on 
Aerial  Commerce 

Washington,  D.  C. — The  possibilities  of 
the  aeroplane  in  developing  -commerce 
throughout  Latin  America  was  one  of  the 
topics  of  the  day  that  aroused  most  inter- 
est. Augustus  Post,  Secretary  of  the 
Aero  Club  of  America,  declared  that 
"commercial  aviation  has  started  by  leaps 
and  bounds  to  exceed  the  tremendous  de- 
velopment made  during  the  time  of  war 
which  put  aeronautics  20  years  ahead  of 
what  it  would  have  been  without  this  ex- 
traordinary necessity  and  stimulus  to  in- 
ventive genius."  He  pointed  particularly 
to  the  strides  of  the  past  few  months  in 
flying  across  the  Atlantic,  and  announced 
that  the  United  States  Army,  not  to  be 
outdone  by  the  Navy,  is  planning  a  trans- 
continental flight  from  the  Atlantic  to  the 
Pacific,  flying  1,500  miles  without  a  stop 
before  crossing  the  Rocky  Mountains. 
Captain  Charles  J.  Gliddert  and  Captain 
Creston  M.  L.  McCullough,  of  the  U.  S. 
Army  Air  Service,  also  spoke,  the  latter 
declaring  that  there  would  be  much  more 
activity  in  the  future  in  aircraft  interest 
in  South  America,  and  that  the  countries 
of  Latin  America  could  depend  on  the 
United  States  instead  of  Europe  for  their 
instructors  and  machinery. 

Mr.  Post  spoke  of  actual  plans  now  un- 
der way  by  the  United  States  Post  Office 
Department  and  by  private  concerns  look- 
ing to  the  establishment  of  aerial  mail 
routes  between  the  United  States  and 
Cuba  and  the  other  countries  to  the 
south. 


An  H-16  Fying  Boat  hull  being  crated  for  shipment  at  the  Curtiss  plant,  Garden  City,  L.  I. 
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THE  CURTISS  MODEL  18-B  BIPLANE 


AFTER  the  successful  trials  of  the  Curtiss  Model  18-T  tri- 
/A  plane,  the  two-seater  18-B  biplane  was  brought  out  by 
the  Curtiss  Engineering  Corporation.  The  biplane  is 
built  around  the  same  fuselage  and  power  plant  as  the  triplane, 
but  having  a  lesser  overall  height  the  gunner  has  a  wider  arc 
of  fire. 

The  housing  of  the  engine  is  particularly  neat;  it  is  entirely 
encased  with  the  exception  of  the  exhaust  stacks,  which  are 
streamlined.  The  removable  cowling  around  the  engine  makes 
the  power  plant  accessible  for  adjustments  and  repairs. 

As  in  the  triplane,  all  interplane  cables  are  of  true  stream- 
line. Where  cables  cross,  they  are  clamped  together  by 
streamlined  blocks. 

Another  peculiarity  of  this  machine  is  the  employment  of 
ailerons  on  the  lower  plane  only.  These  ailerons  are  operated 
by  steel  tubes  running  through  the  lower  plane  and  directly 
connected  to  the  pilot's  control  stick.  This  principle  entirely 
eliminates  all  outside  control  cables  and  rigging. 

Rudder  and  elevators  are  operated  by  levers  enclosed  in 
the  fuselage  termination  thereby  doing  away  with  all  outside 
control  cables.  ,'There  are  no  external  braces  for  the  stabi- 
lizer or  fin. 

General  Dimensions 

Span,  upper  plane   37' —  SYi" 

Span,  lower  plane   37' —  5J4 

Length  overall   23' —  4" 

Height  overall    S—WA" 

Chord,  upper  plane   0' — 54" 

Chord,  lower  plane   0'- — 48" 

Stagger    0"— \6Vt" 

Gap  between  planes   5' —  0" 

Weights  (Lbs.) 

Weight  fully  loaded   3,001 

Useful  load    1,013 


Performances 
(Altitude) 

Service  ceiling   

Maximum  ceiling   

Climb  in  10  minutes  

Climb  in  10  minutes  (light  Hying  load). 


(Feet) 
.  22,000 
.  23,750 
.  12,500 
16,000 


(Speed) 


High  speed  (m.p.h )  . 
Low  speed  (m.p.h.)  . 
Economical  Speed... 


Sea 

},coo 

10,000 

15,000 

JO.OOO 

level 

feet 

feet 

feel 

feet 

160.5 

158.5 

157.5 

155 

152 

59 

68.2 

73.6 

79.8 

-  86 

80 

85 

92 

100 

118 

Rate  of  climb 

(ft.  per  minute) 
Time  of  climb 

(minutes)    0 


(Climb) 

2390  1690 


2.5 


10-10       580  210 
6.3      12.9  27 


(Endurance)  (Miles)  (Hours) 

High  speed  (sea  level)   283  1.75 

Economical  speed  (sea  level)   536  6.7 


Main  Planes 

Planes  are  in  Hat  span.  There  is  no  dihedral  or  sweep- 
back. 

Main  planes  are  in  five  sections.  Center  section  over  the 
body  30"  wide.  Outer  sections  17'  in  span.  Overall  span 
37'  5H ".  Lower  plane  in  two  sections  at  either  side  of  the 
body,  each  17'  5^s"  in  span. 

As  indicated  on  the  accompanying  line  drawing,  the  ribs 
are  spaced  about  6"  apart.  Instead  of  the  usual  two  main 
wing  beams,  the  Model  18-B  employs  five  main  wing  beams, 
the  idea  being  to  more  evenly  distribute  the  loading  on  them. 

The  chord  of  the  upper  plane  is  54".  Forward  main  wing 
beam  located  9"  from  leading  edge.  Wing  beam  over  the 
rear  fuselage  and  interplane  struts  2'  9"  from  leading  edge. 


The  Curtiss  Model  K-12  400  h.p.  aircraft  engine 

Chord  of  lower  plane  48".  Forward  main  wing  beam  9" 
from  leading  edge.  From  this  the  other  main  wing  beam 
members  are  spaced  7  5/16"  apart. 

Ailerons  on  the  lower  plane  have  a  very  high  aspect  ratio, 
being  13'  5  1/16"  in  length  and  10^4"  wide. 

Struts  over  the  fuselage  are  spaced  30"  apart.  From  these 
the  intermediate  interplane  struts  are  centered  6'  From 
intermediate  struts,  outer  struts  are  centered  7'  %y2" .  This 
leaves  an  overhang  of  43^". 

Fuselage 

The  fuselage  is  of  monocoque  construction,  finely  stream- 
lined.   Overall  length,  21  feet. 

Pilot's  cockpit  is  below  the  trailing  edge  of  upper  plane. 
Aft  of  the  pilot,  the  gunner's  compartment  is  arranged  so 
that  the  gunner  has  a  wide  range  of  fire  for  the  two  Lewis 
machine  guns,  one  of  which  is  located  on  a  rotalable  Scarff 
(Continued  on  page  701) 


called  the  "Hornet" 


McLaughlin 
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LYNITE  LABORATORIES  OF  THE  ALUMINUM  CASTINGS  COM- 
PANY EMBODY  MOST  PROGRESSIVE  IDEAS  AND 
UP-TO-DATE  EQUIPMENT  IN  THE  FIELD 
OF  INDUSTRIAL  RESEARCH 


THE  close  affinity  between  the  aero- 
plane industry  and  the  aluminum 
casting  industry  has  been  clearly 
demonstrated  in  the  critical  period 
through  which  our  country  has  just 
passed.  The  contribution,  for  instance, 
of  the  aluminum  castings  industry  to 
the  Liberty  Engine  is  quite  generally 
known.  Our  leading  aeronautical  engi- 
neers are  beginning  to  realize  that  the 
remarkable  growth  of  the  "youngest  in- 
dustry" has  in  a  large  measure  been  de- 
pendent upon  the  recent  phenomenal  ad- 
vance in  the  arts  of  alloying  and  fabri- 
cating non-ferrous  metals,  and  in  par- 
ticular, aluminum  with  copper  and  zinc. 
It  is  therefore  of  apparent  interest  to 
aeroplane  builders  to  assure  themselves 
that  the  aluminum  castings  industry  of 
the  United  States  is  not  only  doing  some 
real  constructive  work  which  will  en- 
able it  to  keep  pace  with  the  present  de- 
mands of  aeroplane  manufacture,  but 
also  is  fully  prepared  to  meet  the  certain 
further  expansion  of  aerial  activities. 

In  order  to  meet  the  increased  demand 
for  better  aluminum  alloys  as  materials 
of  construction  in  all  branches  of  in- 
dustry, including  aeroplane  manufacture, 
The  Aluminum  Castings  Company,  the 
world's  largest  producer  of  aluminum 
castings,  created  in  the  summer  of  1915, 
a  special  research  and  development  labo- 
ratory, which  to-day  is  known  as  Lynite 
Laboratories. 

The  general  organization  of  these  Labo- 
ratories is  laid  out  on  broad  and  com- 
prehensive lines,  to  include: 

(1)  Research    along    purely  scientific 
lines  in  the  arts  of  alloying  and 


fabricating  non-ferrous  metals; 

(2)  The   adaptation   of   this  scientific 

knowledge  by  means  of  experi- 
mental and  development  methods ; 
and 

(3)  The  scientific  control  of  foundry 

practice  to  insure  the  desired  re- 
sults. 

Beginning  in  a  modest  way  as  a  de- 
partment of  The  Aluminum  Castings 
Company,  with  a  personnel  of  a  single 
scientist  and  a  works  laboratory  of  a 
single  room  in  an  office  building,  Lynite 
Laboratories  to-day  maintains  a  staff 
of  over  one  hundred  trained  special- 
ists, and  occupies  22,000  square  feet  of 
floor  space,  in  a  building  erected  for  and 
devoted  entirely  to  research.  It  is 
equipped  with  modern  apparatus  of  wide 
range  and  completeness  for  research  and 
development  work.  Lynite  Laboratories 
also  directs  the  activities  of  the  com- 
mercial testing  and  control  laboratories 
in  the  company's  various  plants. 

The  scope  of  the  organization  plan  of 
Lynite  Laboratories,  conceived  as  it  was 
when  the  research  idea  was  fairly  new, 
has  met  with  much  favorable  comment 
on  the  part  of  research  authorities 
throughout  the  United  States.  Its 
breadth  of  plan,  based  on  far-sighted  vis- 
ion, is  particularly  appreciated  in  the 
light  of  the  proposed  specifications  for 
the  ideal  research  organization  submitted 
to  the  Institute  of  Metals  in  London  only 
a  few  weeks  ago  by  no  less  an  authority 
than  Walter  Rosenhain,  its  vice  president. 
This  eminent  scientist  now  urges  the 
adoption  by  the  British  Non-Ferrous 
Metal  Industry  of  a  research  plan*  which 


THE  METALLOGRAPHY  LABORATORY 
In  the  foreground  is  the  potentiometer  for  precise  temperature  measurements.  It  has  a  sensi- 
tivity of  .OOOOOOl  of  a  volt.  The  micro-structure  of  aluminum  alloys  is  studied  through  the 
metallographer's  camera  in  the  left-hand  corner.  The  specimen  is  carefully  polished  and 
etched  and  then  placed  on  the  stage  of  the  microscope.  The  carbon  arc  lamp  on  the  bench 
at  the  right  is  for  illuminating  the  object 


is  as  striking  as  it  is  identical  with  the 
organization  of  Lynite  Laboratories.  As 
a  further  indication  of  how  completely 
the  British  authorities  are  convinced  of 
the  necessity  for  scientific  research  as 
developed  in  this  country  and  illustrated 
by  Lynite  Laboratories,  the  British  Gov- 
ernment has  just  voted  to  place  at  the 
disposal  of  industrial  research  the  huge 
sum  of  £1,000,000  sterling.** 

Lynite  Laboratories 
Lynite  Laboratories  comprise  the  fol- 
lowing sections : 

Research  Division. 

1.  Metallurgy  Section,  for  the  investi- 
gation of  foundry  melting  practice  and  the 
study  of  the  processes  of  alloying,  re- 
fining and  purification  of  metals  and  al- 
loys. 

2.  Melallograph  Section,  for  the  deter- 
mination of  the  constitution  of  metals 
and  alloys  and  the  study  of  the  relation 
of  their  thermal  and  mechanical  treat- 
ment to  the  constitution  and  physical 
properties. 

3.  Chemistry  Section,  for  the  analysis 
of  the  materials  of  construction,  the  main- 
taining of  standards,  and  particularly  al- 
loy development. 

4.  Physics  Section,  for  the  investiga- 
tion of  special  physical  phenomena  re- 
lating to  the  company's  processes  and 
products. 

5.  Tests  Section,  for  physical  tests  of 
alloys,  special  mechanical  tests,  heat 
treatment,  production  of  test  bars  and 
special  melting  tests. 

Development  Division 

1.  Dynamics  Section,  for  theoretical 
investigations  and  tests  to  determine  de- 
sign constants  for  internal  combustion 
engines  and  their  various  component 
parts. 

2.  Engineering  Section,  for  general  de- 
signing, drafting  experimental  construc- 
tion, apparatus  construction. 

3.  Automotive  Engineering  Section,  for 
special  automotive  design  service  in 
engines,  pistons,   chassis,   wheels,  etc. 

4.  Permanent  Mold  Section,  for  sample 
production  by  permanent  mold  as  well 
as  general  experimental  work  for  im- 
provement of  the  process. 

5.  Sand  Castings  Section,  for  sample 
production  by  sand  casting  as  well  as  ex- 
perimental foundry  practice  in  core  mak- 
ing, molding  and  melting. 

Technical  Control. 
1.  Technical    Standards    Section,  for 
technical  control  of  foundry  and  alloy 
practice. 

An   Open-Minded  Organization 

Before  taking  up  a  detailed  discussion 
of  the  work  and  equipment  of  the  several 
sections,  a  general  understanding  of  the 
distinct  principles  upon  which  Lynite 
Laboratories  was  founded  should  be 
borne  in  mind.  In  the  first  place,  its 
organization  is  an  open-minded  one,  in 
which  the  specially  trained  minds  in  the 

*  Note:  Dr.  Walter  Rosenhain,  F.  R.  S.,  Vice 
President  of  the  Institute  of  Metals,  Superin- 
tendent of  the  Metallurgical  Department  of  the 
National  Physical  Laboratory,  etc.,  presents  his 
plan  for  the  ideal  research  organization  as  applied 
to  the  non-ferrous  metal  industry  in  Engineer- 
ing, March  28,  1919,  Page  422. 

**  Chemical  and  Metallurgical  Engineering. 
April  15,  1919,  page  399. 
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BATTERY  OF  MACHINES  FOR  TESTING  PHYSICAL  PROPERTIES 

The  above  photograph  (reading  left  to  right)  shows  three  tensile  testing  machines,  one  of 
which  is  operated  by  hand;  an  alternating  stress  machine;  a  Brinell  hardness  testing  machine, 
and  a  sclerescope,  also  for  hardness  tests. 

Fig.  1 — The  White  Souther  Alternating  Stress  Machine — To  determine  the  ability  of  a  material 
to  resist  fatigue  loading,  a  test  bar  V2"  in  diameter  is  rotated  at  a  speed  of  1326  r.p.m.  A 
load  is  applied  by  means  of  a  spring  balance  through  ball  bearings  at  the  end  of  the  specimen, 
which  causes  a  slight  bending.  Each  time  the  specimen  rotates  the  stress  is  reversed.  Thus  a 
particle  which  was  in  tension  at  the  top-  of  the  specimen,  after  one-half  turn,  reaches  the  bot- 
tom and  is  put  in  compression.  The  load  applied  is  varied  from  20  to  50  lbs.,  so  that  the  time 
required  to  break  an  aluminum  alloy  test  bar  varies  from  one  day  to  a  month  or  more 


sistent  with  its  classification  until  the 
happy  day  when  it  shall  be  voted 
"closed." 

Research  Division 

The  Division  of  Research  embraces  all 
investigations  in  the  realm  of  pure  and 
applied  science,  and  is  predicated  upon 
the  fact  that  scientific  research  implies 
sound  reasoning;,  the  ability  to  marshall 


various  sciences  pertaining  to  the  Com- 
pany's products  are  co-ordinated  under 
the  direction  of  an  administrative  mind. 
This  mind  is  also  the  point  of  contact 
between  the  Laboratories  and  the  rest  of 
the  Company.  Every  member  of  the 
Laboratories  organization  is  impressed 
with  the  fact  that  ideas  control  markets, 
and  that  the  company's  future  depends 
upon  its  keeping  in  advance  of  the  pres- 
ent development  of  each  art  or  science  facts,  and  by  correct  analysis,  both  ele- 
with  which  it  is  concerned.  It  is  held  of  mental  and  general,  arrive  at  correct  con- 
first  importance  that  the  organization  be 
as  free  as  possible  from  outside  in- 
fluence or  the  obsessions  of  any  of  its 
members ;  that  each  member  be  free  to 
express  his  ideas  having  to  do  with  his 
particular  work,  and  at  appropriate  times 
to  express  all  his  ideas  with  respect  to 
the  operation,  development  and  organiza- 
tion of  Lynite  Laboratories.  Ideas  of 
every  description, — good,  bad,  and  in- 
different,— are  thus  collected,  sorted  and 
classified. 

For  an  idea  to  receive  the  attention  of 
the  Lynite  Laboratories  staff  it  must  be- 
come a  formal  problem.  Before  it  can 
become  a  formal  problem,  it  must  pass 
the  critical  scrutiny  of  a  Problem  Com- 
mittee, which  includes  the  heads  of  vari- 
ous sections  of  the  Laboratories,  as  well 
as  executives  of  the  company  itself. 

Supposing  the  idea  has  passed  this  first 
acid  test  and  has  become  a  formal  prob- 
lem. It  is  now  necessary  to  determine 
its  status,  for  nothing  must  be  done  that 
has  already  been  done.  Accordingly,  all 
existing  information  bearing  on  the 
problem  in  any  way,  whether  resting  in 
the  files  of  the  Patent  Offices,  in  techni- 
cal publications,  in  text  books,  in  the 
minds  of  men,  or  in  the  library  of  Lynite 
Laboratories,  is  systematically  collected, 
classified  and  carefully  studied.  When 
this  has  been  done,  it  is  quite  possible  our 
young  and  promising  problem  may  be 
ruthlessly  thrown  in  the  discard.  If  not, 
it  is  quickly  labelled  "urgent,"  "impor- 
tant," or  "common,"  as  necessities  of  the 
occasion  dictate,  and  assigned  to  its  par- 
ticular section  or  sections,  where  it  is 
carried  along  with  the  utmost  speed  con- 


clusions. The  division  itself  comprises 
the  various  sections  listed  above,  and 
works  in  close  co-operation  with  the  De- 
velopment sections. 

Metallurgical  Section 

The  work  of  this  section  includes  all 
general  metallurgical  research  not  included 
in  the  special  research  field.  It  consists 
of  a  broad  study  of  alloy  development 
and  in  particular  a  field  investigation  of 
melting  practice  and  improved  metallurgi- 
cal methods. 

Chemical  Laboratories 

There  are  two  distinct  phases  of  the 
work  of  the  Chemistry  Section,  namely: 
test  and  research.  The  exact  control 
necessary  to  successful  operation  and  re- 
search is  rendered  possible  by  the  chem- 
ical testing  laboratory.  Here  is  the  per- 
sonnel and  equipment  necessary  for  the 
complete  analysis  of  aluminum  alloys, 
bronzes,  and  other  metals.  The  every- 
day question  of  corrosion  and  the  action 
of  alloys  under  new  conditions,  such  as 
heat  treating,  are  answered  here,  as  well 
as  all  routine  work  connected  with  re- 
search. 

It  has  full  facilities  for  small-scale  re- 
search and  includes  in  its  equipment 
everything  in  the  way  of  furnaces,  hot 
plates,  glass  blowers'  bench,  balance  room, 
fume  cabinet,  etc. 

The  research  activities  are  best  seen 
in  the  special  experimental  and  develop- 
ment laboratory.  This  laboratory  is  the 
stepping  stone  from  the  test  tube  and 
beaker  to  plant  production.  It  is  an  ad- 
mirable workshop,  fully  equipped  with 
motors,  tools  and  specially  constructed 
apparatus  designed  to  meet  the  needs  of 
industrial  research  work. 

Metallography  Section 

The  rapid  advance  in  the  arts  of  pro- 
ducing, fabrication  and  alloying  of  metals 
in  the  last'  twentv  years  has  been  very 


WEIGHING  SYSTEM  OF  DYNAMOMETERS 

This  system  was  specially  designed  and  built  for  Lynite  Laboratories.  It  embodies  a  multiply- 
ing lever,  so  that  the  scale  reads  the  pounds  torque  at  a  63-inch  arm  and  makes  horse-power 
calculations  very  easy.  Most  of  the  knife-edges  have  been  dispensed  with,  and  self  aligning 
ball  bearings  used  in  their  place.  The  whole  system  is  so  delicate  that  if  a  quarter-pound 
weight  be  placed  upon  the  knife  edge  on  the  dynamometer  field  frame  it  will  show  a  deflection 

on  the  scale 
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largely  due  to  the  development  of  the 
science  of  metallography.  Briefly  defined, 
metallography  is  the  study  of  the  "con- 
stitution" of  metals.  Just  as  the  doctor 
investigates  a  wound  in  the  human  body 
or  probes  into  the  vitals  themselves,  so 
the  metallographist  goes  beneath  the  sur- 
face of  metals,  examines  their  structure 
and  determines  their  "constitutional 
characteristics."  Many  methods  are  ap- 
plied in  this  "humane"  work,  the  most 
fruitful  of  which  have  been  thermal  and 
microscopic  analyses.  Accordingly,  the 
equipment    of    this    section    includes  a 


metallographic  camera  for  taking  micro- 
scopic photographs ;  a  large  camera  for 
photographing  objects  at  their  actual  size  ; 
electric  furnaces  and  a  special  potentiom- 
eter for  heat  treating  and  cooling  curve 
work,  and  apparatus  for  the  determina- 
tion of  the  coefficient  of  thermal  expan- 
sion and  the  thermal  conductivity  of  al- 
loys. 

Physics  Laboratory 

Appreciating  the  necessity  for  physics 
research  to  round  out  the  scientific  in- 
vestigations of  the  Laboratories,  a  sepa- 


rate section  has  been  created  to  study  the 
various  problems  from  this  point  of  view. 
The  equipment  consists  of  voltmeters,  po- 
tentiometers, ammeters,  condensers,  gal- 
vanometers, resistance  standards,  Wheat- 
stone  bridges  thermometers  of  all  types, 
telescopes,  and  all  necessary  apparatus  for 
making  measurements.  The  work  of  this 
section  is  essentially  research  in  its  char- 
acter, and  therefore  calls  for  special  ap- 
paratus which  is  designed  and  built'  as 
needed.  In  order  to  maintain  close  con- 
tact with  foundry  practice,  the  organiza- 
tion includes  an  industrial  physicist. 

The  Tests  Section 

The  Tests  Section  comprises  a  test  bar 
foundry  and  a  physical  testing  laboratory. 
The  work  of  the  foundry  consists  in  the 
production  of  test  bars,  by  which  the 
properties  of  the  new  alloys  may  be 
studied,  and  also  in  study  of  the  effect  of 
variation  in  melting  and  casting  prac- 
tice. Two  oil-fired  crucible  furnaces  are 
used  for  melting,  while  two  gas-fired  fur- 
naces, one  for  high  temperatures  and  one 


Fig.  3 — CHARPY    SINGLE-BLOW  IMPACT 
MACHINE 

The  use  of  this  machine  in  the  non-ferrous 
industry  is  new.  A  square  bar  about  %"  on 
a  side,  notched  at  the  center,  is  supported 
over  a  2"  span.  The  falling  pendulum  frac- 
tures the  test  bar  in  one  blow.  The  energy 
absorbed  is  measured  by  the  difference  be- 
tween the  original  energy  of  the  pendulum 
and  the  energy  remaining  after  the  blow,  which 
is  indicated  by  the  height  to  which  the  pendu- 
lum rises.  It  delivers  a  blow  of  200  ft.  lbs., 
or  the  equivalent  of  a  weight  of  40  lbs.  falling 
through  5  feet 

for  low  temperatures,  are  available  for 
experimental  heat  treatment. 

The  work  of  the  physical  testing  labo- 
ratory is  both  routine  and  special,  ac- 
cording to  the  nature  of  the  problems 
with  which  it  is  concerned.  Under  rou- 
the  tests  would  be  classed  the  usual  ten- 
sion tests,  by  which  the  yield  point  is 
determined  as  well  as  the  maximum 
stress  and  elongation.  Other  properties 
which  may  be  determined  are  the  reduc- 
tion of  area,  elastic  and  proportional 
limits  and  modulus  of  elasticity — all  of 
which  have  a  very  important  bearing  on 
the  use  to  which  the  alloy  may  be  put. 
There  are  no  less  than  four  tensile  test- 
ing machines,  with  a  capacity  from  10,- 
000  to  200,000  pounds,  thus  insuring  tests 
on  a  wide  range  of  work.    Take  for  ex- 
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VIEW  OF  DYNAMIC  LABORATORY 
showing  three  Sprague  Electric  Dynamometers,  Alden  Absorption  Dynamometer  for  rear  axle 
tests,  and  generators.    Note  the  channel  construction  in  the  floor,  giving  a  bed  plate  extending 
the  length  of  the  laboratory,  and  also  the  amount  of  floor  space  available  due  to  the  overhead 
location  of  apparatus  and  devices 


ample  the  50,000-pound  machine.  This 
machine  will  take  a  standard  test  bar  of 
a  material  having  a  maximum  stress  of 
as  high  as  250,000  pounds  per  square 
inch.  The  200,000-pound  testing  machine 
is  used  in  making  tests  on  large  alumi- 
num castings. 

There  are  two  standard  ways  of  meas- 
uring hardness.  One  is  by  microscopic 
examination  of  the  depth  to  which  a 
hardened  steel  ball  is  forced  by  pressure 
upon  the  alloy  under  test.  This  is  the 
Brinell  test.  Here  a  ten  mm.  steel  ball  is 
forced  into  the  metal  by  hydraulic  pres- 
sure. For  soft  metals,  a  pressure  of 
500  kg.  is  used,  while  for  hard  metals 
3,000  kg.  is  necessary.  The  diameter  of 
the  indentation  is  measured  by  means  of 
a  microscope  from  which  is  calculated 
the  Brinell  hardness  number.  This  value 
is  read  directly  from  tables,  and  rep- 
resents the  load  in  kg.  per  square  mm. 
of  spherical  area  of  the  indentation.  The 
other  method  of  determining  hardness  is 
by  means  of  the  rebound  of  a  small  ham- 
mer. The  instrument  used  is  known  as 
the  scleroscope.  It  consists  of  a  ham- 
mer which  falls  from  a  fixed  distance 
inside  a  glass  tube.  The  height  of  the 
rebound  of  this  hammer  gives  the  sclero- 
scope hardness. 

Another  physical  test,  not  as  common 
as  those  mentioned  but  of  considerable 
importance  in  certain  cases,  is  the  trans- 
verse test.  A  standard  bar  is  supported 
at  two  points,  say  12  inches  apart,  and 
a  load  applied  in  the  center.  The  testing 
machine  weighs  the  load  applied,  and 
measures  the  deflection  of  the  test  bar. 

Compression,  or  the  ability  of  a  ma- 
terial to  resist  "push,"  is  also  measured 
in  the  tension  testing  machines. 

The  special  tests  include  fatigue  and 
impact  tests,  as  well  as  tests  on  fabri- 
cated parts.  In  the  impact  field  the  Stan- 
ton Repeated  Blow  Impact  Machine  is  of 
particular  interest.  It  is  an  English  ma- 
chine, and  very  popular  with  British 
engineers.  The  test  tells  how  the  material 
will  stand  up  under  repeated  blows  in 
actual  operation.    Fig.  2. 

The  Charpy  Single  Blow  Impact  Ma- 
chine is  of  French  inheritance.  A  falling 
pendulum  fractures  the  test  bar  in  one 
blow.  Fig.  3.  This  machine  has  wide 
use  in  steel  testing,  but  its  application 
to  non-ferrous  metals  is  radically  new 
and  of  considerable  significance. 

The  White-Souther  Alternating  Stress 
Machine  shows  how  a  material  may  re- 
sist "fatigue,"  for  metals  seem  to  tire  just 
as  human  beings  do.    Fig.  1. 

The  Dynamics  Laboratory 

The  Dynamics  Laboratory  occupies  a 
room  about  110  feet  long  and  25  feet 
wide.  Its  work  consists  of  theoretical 
investigations  of  internal  combustion 
engines,  and  in  particular,  study  of  such 
parts  as  use  aluminum  alloys.  It  con- 
ducts all  tests  for  establishing  principles 
used  in  design,  and  includes  routine  tests 
to  determine  piston  and  cylinder  wear 
and  the  general  testing  of  gear  wheels 
and  rear  axles.  The  principal  equipment 
consists  of  three  Sprague  dynamometers : 

One  rated  at  400  H.P.  at  1400  r.p.m. 

One  rated  at  200  H.P.  at  1350  r.p.m. 

One  rated  at  100  H.P.  at  1200  r.p.m. 

In  installing  this  equipment,  the  cus- 
tomary bed  plate  was  not  used,  but  in- 
stead a  special  channel  construction  was 
embodied  in  the  concrete  floor  to  which 
the  dynamometers  could  be  bolted.  This 
gives  the  equivalent  of  a  bed  plate  ex- 
tending the  entire  length  of  the  room. 
The  advantages  of  this  are  apparent.  The 
dynamometers  can  easily  be  moved 
around  to  any  position  on  this  space,  and 
two  or  more  can  be  connected  in  tandem. 


which  makes  it  possible  to  test  an  engine 
whose  power  output  is  greatly  in  excess 
of  the  capacity  of  any  one  individual 
dynamometer. 

Another  advantage  of  embodying  the 
bedplate  in  the  floor  is  that  the  length 
of  the  engine  or  other  piece  of  appa- 
ratus which  is  being  tested  is  not  limited 
by  the  length  of  the  bedplate.  This  is 
especially  advantageous  in  a  laboratory  in 
which  a  great  variety  of  work  must  be 
done,  and  where  the  testing  is  not  limited 
to  engines  of  one  size. 

The  weighing  system  of  the  dynamo- 
meters was  especially  built  for  the  Lynite 


Laboratories.  It  embodies  a  multiplying 
lever,  so  that  the  scale  reads  the  pounds 
torque  at  a  63-inch  arm.  This  makes 
horse-power  calculations  very  easy.  In 
this  weighing  system,  most  of  the  knife 
edges  have  been  dispensed  with,  and  self- 
aligning  ball  bearings  used  in  their  stead. 
The  whole  system  is  so  delicate  that  if 
a  quarter-pound  weight  be  placed  upon 
the  knife  edge  on  the  dynamometer  field 
frame,  it  will  show  a  deflection  on  the 
scale. 

The  revolution  counting  device  was 
also  especially  built  for  this  Laboratory. 
It  consists  of  two  Veeder  counters  con- 


Fig.  2 — STANTON  REPEATED  BLOW  IMPACT  MACHINE 
This  machine  tests  the  ability  of  material  to  withstand  repeated  shock.  The  specimen  V2-inch 
in  diameter  is  supported  by  knife  edges  4V2  inches  apart.  A  hammer  weighing  approximately 
3  pounds  is  dropped  upon  the  center  of  the  bar,  which  rotates  so  that  the  second  blow  hits 
180  degrees  from  the  first.  These  blows  are  repeated  at  the  rate  of  100  per  minute.  The 
height  of  the  fall  of  the  hammer  may  be  varied  up  to  4  inches,  so  that  the  test  bar  may  be 
broken  in  one  blow,  or  require  a  week  or  two  weeks  of  continuous  operation  before  fracture 

takes  place 


682         AERIAL  ACE  WEEKLY,  June  16,  1919 


Testing  laboratory  of  the  Chemistry  Section,  showing  balance  room,  fume  cabinet,  etc. 


nected  through  a  gear  box  to  the  dyna- 
mometer shaft.  These  counters  are  pro- 
vided with  a  jaw  clutch  which  can  be 
thrown  in  and  out  electrically.  The  wir- 
ing is  so  arranged  that  when  one  counter 
is  thrown  in,  the  other  one  is  thrown 
out.  Readings  can  therefore  be  taken  at 
regular  intervals  without  losing  the  total 
count. 

The  flexible  couplings  were  all  built 
in  the  Laboratories'  own  shops,  and  con- 
sist of  two  flanges,  one  connected  to  the 
engine,  and  one  to  the  dynamometer,  and 
an  intermediate  piece  connected  through 
leather  discs  to  each  of  the  other  two 
flanges.  So  that  the  leather  may  not  be 
called  upon  to  carry  the  weight  of  the 
intermediate  piece,  this  piece  is  sup- 
ported on  spherical  protections  centered 


in  the  discs  connected  to  the  engine  and 
the  dynamometer.  The  leather,  therefore, 
transmits  only  the  torque.  Several  of 
these  couplings  are  made  of  Lynite  cast- 
ings. 

In  connection  with  the  400  H.P.  dyna- 
mometer, there  is  installed  a  wind  tun- 
nel, so  that  the  engine  under  test  may 
be  placed  in  a  breeze  varying  from  35 
to  40  miles  an  hour.  In  this  case  it  is 
not  necessary  to  connect  the  exhausts  of 
the  separate  cylinders  to  a  manifold.  The 
breeze  can  blow  out  the  exhaust  quite 
easily.  The  operation  of  the  engine  can 
be  observed  through  windows.  When 
making  long  endurance  tests  of  engines, 
it  is  also  desirable  to  use  this  wind  tun- 
nel for  keeping  the  engine  at  a  reasonable 
temperature. 


The  fuel  is  contained  in  a  tank  mounted 
on  a  delicate  scale  and  fed  to  the  engine 
by  gravity.  Weighings  are  made  over  as 
long  a  period  as  possible,  rarely  less 
than  two  minutes,  depending  somewhat, 
of  course,  upon  the  size  of  the  engine 
and  the  speed  at  which  it  is  running.  At 
least  three  readings  are  taken. 

The  air  consumption  of  engines  can 
be  measured  by  the  use  of  Venturi  meters. 
The  laboratory  possesses  various  sizes  of 
such  meters,  and  the  necessary  expan- 
sion and  deadening  chambers  to  go  with 
them.  Having  measured  the  air  and  the 
fuel,  the  mixture  ratio  of  course  can 
be  calculated,  and  their  measurement  is 
of  no  little  importance  in  studying  the 
performance  of  an  internal  combustion 
engine.  The  air  measurement  of  course 
is  also  used  for  determining  the  volu- 
metric efficency. 

On  its  way  to  the  engine,  the  cooling 
water  passes  through  a  Venturi  meter, 
which  measures  the  rate  in  pounds  per 
minute.  The  temperature  of  the  ingoing 
water  is  kept  constant  by  the  use  of  a 
thermostat.  Both  in-going  and  out-going 
cooling  water  temperatures  are  meas- 
ured with  mercurial  thermometers. 

The  heat  loss  in  exhausts  can  be  meas- 
ured in  a  calorimeter.  In  making  this 
measurement,  the  exhaust  gas  is  passed 
through  water,  and  the  increase  in  tem- 
perature of  the  water  as  well  as  the 
quantity  is  noted.  This  apparatus  must 
generally  be  built  to  accommodate  the 
size  of  the  engine.  All  the  parts,  how- 
ever, entering  into  its  construction  are 
included  in  the  apparatus  of  the  labo- 
ratory. 

The  work  of  the  dynamics  laboratory 
is  not  limited  to  making  tests  of  inter- 
nal combustion  engines.  Gears,  rear 
axles,  etc.,  are  also  included  in  the  work 
done  in  this  department.  For  this  reason 
the  laboratory  is  also  equipped  with  the 
Alden  absorption  dynamometer.  This  is 
for  use  in  absorbing  power  at  extremely 
low  speeds,  such  as  is  necessitated  in 
making  tests  of  rear  axles. 

Since  it  is  impossible  to  purchase  direct 
current,  it  is  necessary  to  make  it.  For 
this  purpose  two  motor  generator  sets  are 
employed.  One,  at  10-K.W.  120-volt  D.C., 
is  used  for  exciting  the  dynamometer 
fields  and  supplying  small  quantities  of 
direct  current  to  the  other  laboratories, 
such  as  the  chemical  and  metallographi- 
cal.  The  other  one  is  a  150-K.W.  set, 
and  converts  400  volts  3-phase  alternating 
current  to  250  volts  direct  current,  for 
running  the  dynamometers.  Although  it 
means  extra  and  expensive  equipment, 
there  is  a  considerable  advantage  in  gen- 
erating the  direct  current  rather  than 
purchasing  it.  This  advantage  consists 
in  the  fact  that  the  voltage  is  controlled. 
Very  frequently  it  is  desirable  to  supply 
a  dynamometer  with  lower  voltage  cur- 
rent so  as  to  get  slower  speed  when 
operating  the  dynamometer  as  a  motor. 
When  current  is  purchased  from  the  out- 
side, speed  must  be  reduced  by  inserting 
armature  resistance.  This  is  more  or 
less  difficult,  but  if  the  current  is  gen- 
erated within  the  plant,  you  can  merely 
reduce  the  voltage  on  your  generator. 

The  arrangement  of  the  electrical 
switchboards  has  been  worked  out  to 
make  them  accessible  and  keep  them  as 
safe  as  possible.  The  incoming  leads 
carry  440-volt  3-phase  alternating  cur- 
rent. The  direct  current  is  distributed 
through  the  laboratories  from  the  panel 
placed  between  the  control  panels  for 
the  200  and  400  H.P.  dynamometer,  as  is 
shown  in  the  illustration.  For  conveni- 
ence, receptacle^  carrying  both  alternating 
current   and   direct   current   have  been 


This  photograph  shows  the  complete  set-up  for  measuring  power,  gasoline  and  air  consump- 
tion, as  well  as  for  determining  temperature  in  each  exhaust  pipe  and  pressure  in  the  inlet  and 
exhaust  pipe  for  each  cylinder 
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conveniently  located  around  the  walls  of 
the  laboratory.  Also  high  and  low  pres- 
sure air  outlets,  as  well  as  gas,  are  con- 
veniently located. 

The  laboratory  is  well  equipped  with 
apparatus  for  standardizing  thermometers 
and  gauges.  This  is  kept  in  operating 
condition  so  as  to  minimize  the  amount 
of  work  necessary  to  calibrate  a  gauge 
or  a  thermometer,  and  thus  encourage 
making  such  calibrations  at  frequent  in- 
tervals. 

Much  attention  has  been  given  to  the 
method  of  recording  observed  data.  Four 
data  sheets  are  used,  and  are  designated 
as  "a,"  "b,"  "c,"  and  "d."  Sheet  "a" 
contains  spaces  for  the  observations  in 
making  all  power  measurements  of  an 
engine.  Sheet  "b"  is  especially  arranged 
for  recording  data  relative  to  fuel  con- 
sumption, cooling  water,  and  lubrication. 
Sheet  "c"  is  suitable  for  recording  in- 
formation relative  to  the  air  consumption 
and  exhaust  measurements.  Sheet  "d"  is 
a  blank  sheet,  divided  into  columns,  and 
is  intended  for  use  for  special  tests.  Be- 
sides providing  space  on  Sheet  "a"  for 
recording  power  observations,  space  has 
also  been  provided  for  putting  down  cal- 
culated results  and  for  transferring  re- 
sults from  Sheet  "b." 

This  section  has  developed  a  very 
complete  set  of  data  sheets  upon  which 
are  recorded  the  results  of  all  tests,  in- 
cluding graphic  charts  and  drawings. 

Development  and  Experimental  Division 

Under  this  heading  comes  the  second 
group  of  workers  employed  in  scientific 
research.  Theirs  is  the  duty  to  utilize 
the  knowledge  of  science  and  by  experi- 
mentation to  put  new  products  or  pro- 
cesses into  production.  They  may  be 
called  "the  adapters."  The  relation  be- 
tween this  division  and  that  of  the  Re- 
search Division,  as  well  as  technical  con- 
trol, which  is  briefly  referred  to  below, 
is  very  close  and  often  overlaps,  so  that 
it  is  sometimes  difficult  to  place  a  certain 
type  of  work  entirely  in  any  one  division. 

General     Enginering     and  Automotive 
Enginering 

These  are  two  separate  and  distinct  sec- 
tions, though  of  course  closely  correlated. 
Experimental  and  development  work  re- 
quires an  outfit  of  machinery  and  tools 
having  the  minute  accuracy  of  the  special- 
ized tool  room,  and  at  the  same  time  the 
range  and  adaptability  of  the  contract 
shop.  Accordingly,  the  General  Engi- 
neering Section  is  provided  with  a  full 
line  of  tools  and  machinery  to  meet  these 
extraordinary  demands.  Its  work  calls 
for  the  building  of  special  aparatus  and 
machinery  for  experimental  purposes,  the 
machining  of  specimen  bars  for  various 


tests,  and  the  repairing  of  all  apparatus  of 
the  laboratories  that  calls  for  machine 
work,  from  the  microscope  to  the  dyna- 
mometer. It  has  its  own  drafting  and 
designing  corps  and  keeps  its  own  special 
drafting  records  and  files. 

Due  to  the  expansion  of  the  automo- 
tive industry,  it  has  been  considered 
necessary  to  have  a  special  staff  of  ex- 
perts to  devote  their  entire  time  and 
effort  to  design  and  engineering  in  this 
field.  This  section  is  concerned  with 
all  theoretical  principles  of  design  in- 
volved in  the  evolution  of  the  automobile. 
It  further  includes  experts  in  the  various 
special  branches  of  automotive  design, 
particularly  motor  car  and  aerial  engines. 
It  is  further  specialized  to  include  ex- 
perts on  the  various  parts  of  those 
engines,  such  as  the  piston,  the  cylinder, 
the  connecting  rod,  and  other  parts  that 
may  be  made  of  aluminum  alloys  or  in- 
volve the  use  of  them. 

The  Process  Sections 

The  Permanent  Mold,  and  Sand  Cast- 
ing Sections  may  be  classed  under  the 
above  heading  for  the  sake  of  brevity. 
Each  of  these  sections  is  concerned  with 
experimentation  and  development  work 
in  a  specially  assigned  field.  Not  only 
new  processes,  but  new  products  are  the 


fruits  of  these  sections.  Here  is  where 
the  ideas  converted  into  formal  problems 
by  the  Problem  Committee,  after  thor- 
ough scientific  study  and  test  in  the  other 
sections  outlined,  are  actually  put  into 
tangible  form.  From  here  the  new  pro- 
cesses or  products  go  into  production. 

These  Sections  exist  as  complete  de- 
partments, with  their  own  special  foundry 
equipment  and  machinery  complete.  As  in 
every  other  section  of  Lynite  Laborato- 
ries, each  section  is  directed  by  one  man 
and  has  its  own  special  organization,  all 
supervised  by  a  director  of  development, 
corresponding  to  the  director  of  research, 
both  of  whom  are  responsible  to  the  man- 
ager. 

Technical  Control 

This  is  the  third  large  division  into 
which  The  Aluminum  Castings  Com- 
pany divides  its  research  organization. 
Its  activities  are  controlled  by  the  direc- 
tor of  research.  Its  work  is  to  regulate 
and  improve  foundry  practice  in  all  the 
company's  plants.  It  supervises  ordinary 
routine  technical  control  conducted 
through  laboratories  connected  with  the 
individual  plants,  but  devotes  the  greater 
part  of  its  effort  toward  the  extension  and 
improvement  of  technical  control  policies, 
the  introduction  of  new  processes,  and 
the  maintenance  of  foundry  standards. 


This  is  a  close-up  of  the  200  H.P.  and  400  H.P.  Dynamometers,  showing  their  respective  con- 
trol panels  on  the  switchboard.     Direct  current  is  distributed  throughout  the  rest  of  the 
Laboratories  from  the  panel  in  the  center 


OFFICIAL  STORY  OF  C-5  DIRIGIBLE'S  RECORD  FLIGHT 
TO  NEWFOUNDLAND 


THE  Navy  Department  has  made  public  thej 
official  report  of  Lieutenant-Commander  E. 
W.  Coil  on  the  recent  flight  of  the  naval 
dirigible  C-5  from  Montauk  Point,  Long  Island, 
to  St.  John's,  Newfoundland,  a  distance  of  1,022 
nautical  miles.  The  report  emphasizes  the  fact 
that  it  was  not  due  to  any  lack  of  precautions 
that  the  C-5  was  lost  from  her  moorings. 

After  describing  in  detail  the  preliminary  work 
the  report  says: 

"Start  was  made  from  the  naval  air  station, 
Montauk,  L.  I.,  N.  Y.,  at  8  a.m.,  May  14,  1919. 
Departure  was  taken  from  Montauk  Point  and 
course  laid  for  the  naval  air  station  at  Chatham, 
Mass. ,  which  point  was  passed  over  at  10:10 
a.ra.  Air  conditions  at  the  time  of  start  were 
generally  excellent.  A  southwest  wind  of  18 
miles  an  hour  was  blowing.  A  light  haze  pre- 
vailed. No  particular  incidents  of  interest  oc- 
curred  in   this   part   of   the    trip.  Everything 


about  the  C-5  was  functioning  properly,  engines 
running  at  1,100  revolutions  a  minute. 

"After  passing  over  the  naval  air  station  at 
Chatham  course  was  set  for  Cape  Sable,  taking 
departure  from  Chatham.  The  course  was 
checked  by  a  series  of  bearings  of  points  on 
shore  and  compass  error  found  by  azimuths  of 
the  sun.  Due  to  haze  visibility  was  not  very 
good.  Landfall  was  made  on  the  southwest  coast 
of  Nova  Scotia,  about  20  miles  north  of  Cape 
Sable,  at  2:30  p.m. 

Rough  Weather  Encountered  at  Nova  Scotia 

"The  passage  from  Chatham  to  Nova  Scotia 
was  smooth  and  without  incidents  out  of  the 
ordinary.  After  sighting  the  coast  of  Nova 
Scotia  course  was  set  to  cross  overland  to  the 
eastern  coast  of  Liverpool.  During  this  passage 
extremely  rough  air  conditions  were  encountered, 
the  C-5  yawing,  diving  and  climbing  at  all  angles. 

"Every  part  of  the  structure  was  subjected  to 


strains  of  the  severest  possible  nature  in  the  air, 
but  no  failures  of  any  kind  occurred.  In  one 
sharp  dive  of  about  400  feet  the  tail  fin  nearly 
struck  the  ground,  the  C-5  answering  her  con- 
trols just  in  time  to  avoid  a  smashup. 

"The  east  coast  of  Nova  Scotia  was  reached 
at  Liverpool  at  3:45  p.m.,  where  the  C-5  passed 
to  sea  for  a  distance  of  about  10  miles  and 
course  was  held  along  the  coast  of  Nova  Scotia. 
Air  conditions  even  over  sea  were  rough  and 
steadily  becoming  worse.  The  wind  was  increas- 
ing and  shifting  toward  west.  Past  abeam  of 
Halifax  at  5:10  p.m. 

"The  sky  was  overcast  and  darkness  prevailed. 
Air  conditions  were  growing  worse  and  some 
difficulty  was  experienced  in  holding  the  C-5  to 
her  course.  A  rain  squall  was  encountered  at 
10  p.m.  and  lasted  until  10:45  p.m. 

"At  11:15  p.m.  passed  over  Scutari  Island, 
(Continued  on  Page  702) 
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THE  first  civilian  passenger  service  flight  between  the 
French  and  Belgium  capitals  was  inaugurated  March 
27th,  when  one  of  the  Farman  Type  F-60  Tourist  Aero- 
planes left  Tousses-Le-Noble  near  Paris.  On  May  6th,  the 
Goliath  ascended  to  an  altitude  of  5,100  meters  (16,732  feet; 
more  than  three  miles),  carrying  twenty-five  passengers.  This 
altitude  was  reached  in  one  hour  and  15  minutes ;  the  descent 
was  made  in  25  minutes. 

This  huge  tourist  aero  bus  was  built  to  acommodate  twenty 
passengers.  Its  size  has  suggested  the  name  "Goliath,"  the 
name  by  which  the  F-60  machine  is  now  popularly  known. 
On  the  first  flight  the  distance  each  way  was  covered  in  less 
than  three  hours.  It  is  expected  that  service  between  the 
two  cities  will  be  weekly  until  further  notice. 

The  forward  part  of  the  fuselage  is  provided  with  com- 
fortable light  wicker  chairs  and  many  accommodations  for 
the  aero  tourists.  The  pilot's  compartment  is  open  at  the 
top  permitting  the  necessary  unobstructed  vision,  but  the  re- 
mainder of  the  fuselage  is  entirely  enclosed,  with  windows 
on  the  sides. 

Dimensions 

(Meters)  (Feet) 

Span,  upper  plane   28  91.86 

Span,  lower  plane   28  91.86 

Length  overall    14.750  48.39 

Height  overall    5  16.4 

Chord,  both  planes   3.06  10.25 

Gap  between  planes    3  9.84 

Weights 

(Kffs.)  (Lbs.) 

Weight,  empty    2,000  4,409.24 

Useful  load   2,000  4,409.24 

Fuel    520  1,126.24 

Total  load    2,530  5,555.64 

Weight  fully  loaded   4,520  9,964.88 


Performance 

(Km.)  (Miles) 

Maximum  speed,  per  hour                                160  99.44 

Minimum  speed,  per  hour                                  60  37.00 

(Time  of  Climb)  (Attitude) 

4  minutes    1,600  feet 

10  minutes,  30  seconds   3,200  feet 

17  minutes    5,000  feet 

25  minutes    6,500  feet 

The  upper  and  lower  planes  are  similar  in  outline  and  area. 
Area  of  both  planes  is  164.89  sq.  m.  (1,775  sq.  ft.).  Center 
struts  running  up  from  the  fuselage  are  spaced  1.328  m.  (4.3 
ft.)  apart.  From  these  struts,  interplane  struts  behind  the 
engines  are  spaced  1.336  m.  (4.37  ft.).  This  spaces  the  en- 
gines 4  m.  13.12  ft.)  apart.  The  landing  gear  struts  are 
located  below  the  engines.  • 

From  the  engines,  intermediate  and  outer  interplane  struts 
are  located  5  m.  (16.4  ft.).  The  overhang,  not  including 
ailerons,  is  1.25  m.  (4.09  ft.).  Ailerons  are  3,760  m.  (11.44 
ft.)  long;  width,  1.065  m.  (3.35  ft).  The  ailerons  are  of 
the  balance  type  and  at  the  balanced  portion  they  are  1.875  m. 
(3.38  ft.)  in  width. 

The  tail  unit  is  5.500  m.  (18.04  ft.)  in  overall  span.  Stab- 
ilizer, 1.100  m.  (3.6  ft.)  wide.  Elevators  are  .800  m.  (2.62 
ft.)  wide. 

The  rudder  is  2.500  m.  (8.2  ft.)  in  height.  It  is  of  the 
balance  type.  Average  width  .750  m.  (2.46  ft.)  Width  at 
the  balanced  portion  1.250  m.  (4.09  ft.).  The  fin  extends 
4.040  m.  (13.24  ft.)  forward  of  the  trailing  edge  of  the  rudder. 

The  engines  used  are  Salmson  9  cylinder  "Star,"  each  giv- 
ing 260  H  P.  Fuel  consumed  at  the  rate  of  104  pounds  per 
hour. 


The  two  extremes:     The  twin-engined  520  H.  P.  Farman  "Goliath"  Type  F-60  Tourist  Aerobus  with  a  wing  spread  of  92 
feet,  contrasted  with  a  Farman  Monoplane,  called  the  "Mosquito,"  which  has  a  wing  spread  of  17.7  feet  and  a  40  H.  P. 
engine.     The  "Goliath"  makes  a  speed  of  99  M.  P.  H.  and  the  Monoplane  a  speed  of  62.15  M.  P.  H. 
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THE  COSMOS  AERO  ENGINES 


THE  last  half  of  1918  saw  the  end  of  several 
things  besides  the  war.  One  of  them  was 
prejudice  against  and  objections  to  radial 
engines.  In  fact,  November  11  saved  the  poor 
Hun  from  more  than  one  unpleasant  aerial  nov- 
elty, and  in  particular  from  the  forthcoming  re- 
sults of  the  development  of  some  new  engines  ot 
this  type. 

Rotaries  have  for  some  time  been  humming 
their  swan  song,  but  the  stationary  radial  has 
taken  on  a  new  lease  of  life.  Dilation  on  the 
good  points  of  this  type  of  engine  is  unnecessary, 
but  it  is  only  recently  that  engines  have  come 
into  existence  wherein  the  good  points  of  the  type 
have  not  been  obscured  by  bad  design  or  work- 
manship. 

One  of  the  firms  who  have  specialized  in  the 
radial  engine  and  have  pinned  their  faith  to  the 
type  is  the  Cosmos  Engineering  Co.,  Ltd.,  of 
Bristol,  formerly  known  as  Brazil,  Straker  &  Co., 
Ltd.,  and  still  more  formerly  as  Straker-Squire. 
To  those  who  know  their  car  histories  little  more 
need  be  said.  The  Cosmos  Co.  is  not  entirely 
identical  with  the  car  people,  but  it  is  not  far 
removed  as  offspring  go. 

Research  and  experiment  have  led  to  the  pro- 
duction of  two  radial  engines  by  the  firm — the 
"Mercury"  of  315  h.p.  and  the  "Jupiter"  of  500 
h.p.,  of  fourteen  and  nine  cylinders  respectively. 
Other  engines  will  be,  and,  indeed,  are  being, 
designed  and  produced,  but  upon  the  success  of 
these  two  engines  the  makers  have  decided  to 
commit  themselves  definitely  to  a  program  of 
peace-time  production.  Aero-engines  are  to  be 
the  product  with  which  the  Cosmos  Engineering 
Co.  will  make  their  bid  for  prosperity,  and  radial 
engines  are  the  particular  type  with  which  the 
firm  will  be  concerned.  Money  and  time  and  the 
inclination  to  make  use  of  both  are  all  at  hand, 
and  further  experiment  and  research  are  to  be 
continued. 

The  "Mercury"  Engine 

The  "Mercury"  engine — two  rows  of  seven  cyl- 
inders each — was  introduced  to  satisfy  Air  Board 
Scheme  A  issued  in  April,  1917.  Its  main  details 
are: — Maximum  diameter,  41  ^  ins. ;  bore,  4H 
ins.;  stroke,  5  13/16  ins.;  power  output,  315 
b.h.p.  at  1,800  r.p.m.  (normal)  and  347  at  2,000 
r.p.m.  (maximum);  total  weight,  without  fuel  and 
oil  tanks,  but  with  the  engine  absolutely  complete 
even   to   the  gun   synchronizing  gear,   582  lbs. 

Front  and  rear  view  illustrations  are  repro- 
duced herewith,  which  make  quite  clear  the  gen- 
eral lay-out  of  the  unit,  including  the  ignition 
apparatus  of  two  7-cyltnder  M.L.  magnetos  and 
Remy  14-cylinder  distributor  and  the  two  car- 
buretors bolted  to  circular  induction  chambers  on 
the  crankcase.  The  mixture  is  conducted  from 
these  chambers  by  separate  induction   pipes  to 


Front  view  "Mercury"  engine 


each  cylinder  and  admitted  through  one  inlet 
valve.  The  three  overhead  valves  per  cylinder 
may  be  seen  in  the  front  view  of  the  engine; 
the  tappet  gear  is  of  the  roller  type,  arranged  in 
a  circular  unit,  which  can  be  assembled  complete 
before  attachment  to  the  crankcase. 

As  regards  constructional  details  not  apparent 
in  the  illustration,  the  cylinders  are  turned  from 


Rear  view  "Mercury"  engine 


a  solid  billet,  the  fins  integral  with  the  barrel. 
Separate  aluminium  heads  are  bolted  onto  the 
cylinder  barrels.  These  heads  are  so  designed  as 
to  obtain  effective  cooling  of  the  valve  seatings 
and  ports  and  to  avoid  all  distortion.  The  crank- 
shaft is  of  the  two-throw  type  on  roller  bearings 
throughout.  The  rollers  of  the  big-end  bearings 
run  direct  on  the  crank-pin,  and  each  connecting- 
rod  has  its  own  crankshaft  bearing,  so  that  the 
seven  rods  of  each  row  of  cylinders  lie  side  by 
side  on  their  respective  crank-pins.  An  interest- 
ing feature  of  this  part  of  the  engine  is  that  the 
whole  crankshaft  assembly  can  be  withdrawn 
complete,  with  the  connecting  rods  in  position. 
The  tappet  gear  is  of  the  roller  type,  the  tap- 
pets operated  by  two  cam  rings,  each  having 
three  cams  and  working  at  one-sixth  engine  speed! 

Lubricating  is  on  the  dry  sump  principle,  and 
the  oil  is  drawn  by  one  pump  from  the  tank 
mounted  in  the  fuselage,  delivered  under  pres- 
sure to  the  hollow  crankshaft,  and,  after  being 
led  by  separate  leads  to  all  necessary  parts,  is 
returned  to  the  tank  by  another  pump. 

On  this  engine  the  airscrew  is  ungeared,  the 
airscrew  boss  being  driven  direct  through  serra- 
tion on  the  crankshaft.  The  airscrew  boss  is  to 
Air  Board  standard  design. 

On  the  Bristol  Scout  Type  "F"  this  engine 
has  been  given  exhaustive  flying  tests,  and  has 
given  extremely  satisfying  results. 

The  "Jupiter"  Engine 

From  one  point  of  view  the  "Jupiter"  engine 
may  be  classed  with  the  Rolls  "Condor"  and  the 
Siddeley  "Tiger."  The  Armistice  came  at  a  time 
when  it  had  done  no  more  than  prove  its  po- 
tentialities by  means  of  bench  tests,  and,  in  the 
sphere  for  which  it  was  designed — Hun  strafing— 
the  engine  will  never  have  its  chance.  With  tnis 
in  mind,  one  might  be  forgiven  for  regretting  that 
the  Armistice  was  not  postponed  till  Christmas 
Day. 

The  rear  view  of  the  "Jupiter"  engine  makes 
clear  many  of  its  constructional  features.  There 
are  nine  cylinders  made  on  lines  similar  to  those 
of  the  "Mercury,"  but  the  bore  and  stroke  are 
5 Y$  ins.  and  7J^  ins.  respectively,  while  the 
power  output  is  450  h.p.  at  1,800  r.p.m.  as  an 
ungeared  engine  or  500  at  2,000  r.p.m.  with  a 
geared  down  airscrew.  The  weight  of  the  un- 
geared model  is  662  lbs.  complete,  including 
electric  starter,  but  without  fuel  and  oil  tanks. 

An  Important  Feature 

From  the  illustration  the  engine  might  be  taken 
to  be  of  the  rotary  type,  owing  to  the  arrange- 
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Front  view  "Jupiter"  engine 


nient  of  the  inlet  pipes,  which  form  part  of  a 
very  interesting  induction  system.  As  will  be 
seen,  three  carburetors  are  bolted  to  the  crankcase 
cover,  which  also  forms  one  side  of  the  induction 
chamber. 

This  induction  chamber  is  annular,  and  into  it 
is  fitted  a  spiral  fluted  aluminium  casting  which 
acts  as  a  gas  distributor  to  the  cylinders.  _  Each 
of  the  three  carburetors  supplies  three  cylinders 
via  the  spiral,  which  delivers  the  carbureted 
charge  to  the  correct  cylinder  in  turn,  with  the 
advantage  that  each  cylinder  is  more  efficently 
supplied  with  mixture,  and,  if  one  cuts  out,  none 
of  the  others  is  affected.  On  bench  tests  the 
arrangement  has  proved  itself  a  success. 

Two  inlet  and  two  exhaust  valves  are  fitted  per 
cylinder,  operated  by  two  cam  rings,  each  with 
four  cams  running  at  one-eighth  engine  speed, 
through  tappets  mounted  in  the  front  of  the  en- 
gine. Ignition  is  by  two  9-cylinder  ?#????°??- 
Bennet  magnetos  driven  by  bevel  gearing  from 
the  crankshaft  and  mounted  on  the  back  coyer 
of  the  crankcase — i.e.,  the  cover  of  the  induction 
chamber — in  such  a  position  that  the  contact 
breakers  are  readily  accessible. 

With  the  exception  of  the  connecting-rod  as- 
sembly, the  engine  is,  in  essentials,  similar  to 
the  "Mercury."  A  master  connecting-rod  with 
articulated  rods  is  used.  ;  The  bearing  of  the 
master  rod  is  white  metal  lined,  all  other  bearings 
in  the  engine  are  of  the  roller  type.  It  is  hardly 
necessary  to  point  out  that  the  crankshaft  in  the 
"Jupiter '   engine  is  of  the   single  throw  type. 

It  is  difficult  to  say  much  by  way  of  general 
review  of  engines  that  have  not  long  been  in  the 
public  eye  and  that  have  not  had  the  opportunity 
of  proving  their  mettle  in  continuous  service.  The 
induction  system  of  the  "Jupiter"  engine  and  the 
cylinder  head  construction  of  both  engines  are, 
however,  proof  that  the  engines  have  brains  be- 
hind them,  and  that  precedent  and  tradition  are 
not  being  followed  blindly. 


Locating  Engine  Troubles  with  the 
Geophone 

The  geophone,  a  listening  instrument 
invented  by  the  French  during  the  war 
to  detect  enemy  sapping  and  underground 
mining  operations  and  for  the  location  of 
enemy  artillery,  is  capable  of  a  number  of 
interesting  peace-time  applications,  ac- 
cording to  the  Bureau  of  Mines.  These 
include  the  locating  of  miners  who  have 
been  entombed  after  an  accident,  for 
bringing  approaching  tunnel  headings  to- 


gether accurately,  preventing  accidents 
from  explosion  when  breaking  through 
and  for  locating  underground  fires  and 

knocks  in  the  valves  and  cylinders  of 
automobile  engines.  When  used  for  this 
last  purpose  the  instrument,  which  is  small 
and  essentially  a  seismograph,  should  be 


mounted  on  a  short  iron  rod  that  can  be 
tasily  inserted  in  and  around  the  ma- 
chinery that  is  being  tested. 

The  instrument  consists  of  an  iron  ring 
of  about  2y2-m.  diameter  with  a  lead  disk 
suspended  in  its  center.  A  single  bolt 
passing  through  two  mica  disks,  one  of 
which  covers  the  top  and  the  other  the 
bottom  of  the  ring,  serves  to  keep  the 
lead  disk  in  the  proper  position.  Two 
brass  cap  pieces,  the  upper  one  having 
an  opening  in  its  center  to  which  is  fas- 
tened a  rubber  tube,  leading  to  a  stetho- 
scopic  ear  piece,  complete  the  instrument. 
Bolts  fasten  the  cap  pieces  to  the  iron  ring 
and  also  serve  to  hold  the  mica  disks  in 
place. 

If  the  instrument  which  in  reality  is 
nothing  but  a  lead  weight  suspended  be- 
tween two  mica  disks  cutting  across  a 
small  air-tight  box,  is  placed  on  the 
ground,  the  energy  due  to  any  pounding 
or  digging  that  may  be  going  on  in  the 
vicinity  is  transmitted  as  a  wave  motion 
to  the  earth,  and  these  earth  waves  shake 
the  case.  The  lead  weight  because  of  its 
mass  and  also  because  it  is  suspended  be- 
tween the  mica  disks  remains  compara- 
tively motionless.  Thus  the  relative  mo- 
tion is  produced  between  the  instrument 
case  and  the  lead  weight,  the  result  being 
that  the  air  in  the  instrument  is  com- 
pressed and  rarefied  and  this  in  turn  is 
carried  to  the  ear  drum  through  the 
rubber  tube  connecting  the  instrument 
with  the  ear  piece. 

Two  instruments,  one  for  each  ear,  are 
ordinarily  employed,  and  by  moving  them 
a  point  can  be  found  where  the  sound  will 
be  of  the  same  apparent  intensity  in  both 
ears,  thus  enabling  the  direction  from 
which  the  sound  is  coming  to  be  deter- 
mined accurately. 
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NOTES  ON  CEMENTED  SEAMS  AND  RUBBER  CEMENTS  WITH 
REFERENCE  TO  BALLOON  CONSTRUCTION 

By  J.  D.  Edwards,  Associate  Chemist  and  I.  L.  Moore,  Assistant  Chemist,  Bureau  of  Standards 


I.  Introduction 

RUBBER  cement  finds  many  uses  in  the  industry,  par- 
ticularly for  the  fabrication  and  repair  of  rubber  goods. 
Nowhere  perhaps,  is  a  knowledge  of  the  principles 
underlying  its  use  so  essential  as  in  the  fabrication  of  a 
balloon,  which  requires  the  cementing  together  of  the  differ- 
ent pieces  of  fabric  to  build  up  the  gores  and  panels  which 
form  the  envelope,  and  for  the  attachment  of  appendages, 
and  the  cementing  of  patches.  In  addition  to  being  gas- 
tight  these  seams  must  also  bear  considerable  mechanical  load, 
and  although  they  may  be  further  strengthened  by  stitching, 
it  is  of  some  importance  that  the  cemented  joint  shall  be  as 
strong  as  possible  because  any  slipping  will  throw  an  undue 
load  on  the  stitching.  Furthermore,  any  loosening  or  slip- 
ping of  the  seam  will  cause  excessive  leakage  of  the  bal- 
loon gas. 

The  Bureau's  attention  was  called  to  this  matter  by  some 
experiments  of  the  Goodrich  and  Goodyear  rubber  companies 
on  cementing  aluminum  coated  fabrics  together.  The  unex- 
pected result  of  these  tests  was  that  when  the  aluminum 
coating  was  buffed  off,  presumably  to  give  a  better  holding 
surface  for  the  cement,  the  cemented  joint  made  thereon 
was  inferior  in  strength  to  joints  made  without  any  pre- 
liminary treatment  of  the  surface. 

In  endeavoring  to  arrive  at  the  proper  explanation  for 
this  fact  we  have  made  numerous  tests  on  seams  and  cements. 
The  object  has  been  to  establish  the  principles  underlying 
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good  seam  construction  and  to  develop  suitable  methods  for 
testing  the  seams  and  cements  under  investigation. 

II.    Characteristics  of  Seams 

In  constructing  a  balloon  envelope  there  are  a  variety  of 
surfaces  that  may  have  to  be  cemented  together  and,  as 
we  have  already  noted,  the  character  of  the  surfaces  has  an 
important  effect  on  the  strength  of  the  cemented  seams.  For 
determining  the  strength  of  seams  which  were  to  be  investi- 
gated, the  following  test  was  adopted  as  a  standard : 

The  seam  was  prepared  by  first  washing  with  benzene  or 
gasoline  the  surface  to  be  cemented,  and  then  applying 
smoothly  two  coats  of  cement.  The  first  coat  of  cement 
was  allowed  to  dry  somewhat  before  applying  the  second 
coat.  Before  the  second  coat  was  fully  dry,  the  surfaces 
were  lapped  and  pressed  firmly  together  by  rolling  with  a 
steel  roller;  and  the  width  of  lap  used  was  0.5  inch.  These 
seams  were  allowed  to  set  for  at  least  24  hours  before  test- 
ing. Strips  one  inch  wide  were  then  cut  from  the  larger 
pieces  and  suspended  in  a  constant  temperature  air  bath 
under  a  tension  of  1  kilogram.  The  time  required  for  the 
seara  to  break  was  taken  as  a  measure  of  its  strength. 

(1).  Effect  of  Character  of  Surface. — Seams  were  con- 
structed of  different  kinds  of  balloon  fabrics  to  show  the 
effect  of  differences  in  the  character  of  the  surfaces  on  the 
holding  power  of  the  seam.  The  same  sample  of  high- 
grade  balloon  cement  was  used  in  all  of  these  seams.  They 
may  be  described  as  follows:  (1)  Cloth  cemented  to  cloth 
(CC),  (2)  rubber  cemented  to  cloth  (RC),  (3)  rubber 
cemented  to  rubber  (RR),  (4)  rubber  cemented  to  an 
aluminized  surface  (RA)  and  (5)  aluminized  surface 
cemented  to  an  aluminized  surface  (AA).  These  seams  were 
subjected  to  the  test  described  above  after  permitting  them  to 
set  for  a  suitable  time.  Table  1  gives  the  average  of  a 
number  of  determinations  of  the  time  required  to  break  under 
a  tension  of  1  kilogram  per  inch  of  width  at  5S°C.  Figures 
6  and  7  which  give  the  variation  in  the  times  required  for 
the  seams  to  break  under  different  loads  and  at  different 
temperatures,  show  graphically  the  relative  strengths  of  some 
of  these  seams.  They  rank  clearly  in  the  following  order,  the 
strongest  being  placed  first: 

(1)  Afuminized  surface  cemented  to  aluminized  surface. 

(2)  Rubber  surface  cemented  to  aluminized  surface. 

(3)  Rubber  surface  cemented  to  rubber  surface. 

(4)  Cloth  surface  cemented  to  rubber  surface. 

(5)  Cloth  surface  cemented  to  cloth  surface. 

This  order  and  practically  the  same  relative  strengths  were 
found  to  hold  both  when  the  seams  were  tested  within  24 
hours  after  they  were  made  and  also  several  weeks  later.  It 

Table  1 

RELATIVE  STRENGTH  OF  SEAMS  MADE  BY 
CEMENTING  DIFFERENT  SURFACES  TOGETHER 


Seam 

No. 

Description 

Average  time  lequired  to 
break  at  55°  C  under  a 
constant  load  of  1  kilo- 
giam  per  inch. 

1 

Cloth  cemented  to  cloth . . . 

7  minutes 

2 

Cloth  cemented  to  lubber.. 

10  minutes 

3 

Rubbet  cemented  to  rubber 

30  minutes 

4 

Rubber  cemented  to  alumi- 

nized suiface  

100  minutes 

5 

Aluminized  surface  cement- 

ed to  aluminized  surface 

400  minutes 

is  apparent  from  Figs.  6  and  7  that  the  relative  strengths 
will  vary  somewhat  with  the  conditions  of  test ;  this  point 
will  be  disclosed  in  a  succeeding  section. 

2.  Essentials  of  good  construction. — The  load  on  a 
cemented  lap  in  an  inflated  balloon  is  almost  entirely  a  shear- 
ing stress  caused  by  the  surface  tension  which  results  from 
the  pressure  of  the  gas  in  the  envelope,  and  the  weight  on  the 
suspension.  This  condition  has  been  duplicated  m  the  tests 
made  by  subjecting  the  test  pieces  to  direct  tension  along 
their  length,  thus  making  the  stress  in  the  cement  film  a 
shearing  one.  Since  there  is  no  tensile  force  tending  to 
pull  the  seams  apart  perpendicular  to  the  fabric,  the  film 
having  the  greatest  shearing  strength  is  the  most  desirable. 
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For  this  reason  as  thin  a  coat  of  cement  as  is  feasible  to 
apply  and  insure  complete  adhesion  to  both  surfaces  is  the 
strongest.  Both  the  characteristics  of  the  surface  and  the 
quality  of  the  cement  may  defeat  this  purpose.  If  the 
cement  is  thick  and  lumpy  great  difficulty  is  experienced  in 
getting  a  smooth  coat  and  in  securing  complete  wetting  of  the 
surface.  If  the  surface  is  rough,  the  film  is  not  maintained 
uniformly  thin,  even  when  spread  smoothly.  Rubber  is  com- 
parative!)' inelastic  and  suffers  shearing  deformation  easily. 
This  deformation  is  particularly  large  in  thick  films  and  the 
load  is  consequently  thrown  onto  the  thin  places,  which  give 
way  under  the  unequal  distribution  of  the  load.  The  stress 
is  then  carried  by  the  next  thinnest  place  and  so  on  until 
the  lap  slips  apart.  A  smooth  surface  is  also  desirable  be- 
cause small  irregularities  may  form  cups  which  the  cement 
bridges  with  a  film  and  the  consequent  poor  adhesion  may  re- 
sult in  the  finished  lap  and  a  considerable  portion  of  the 
cemented  area  not  bearing  its  share  of  the  load. 

The  actual  physical  properties  of  the  surface  are  also 
of  importance.  Good  adhesion  is  not  secured  if  the  surface 
is  not  wetted  thoroughly  by  the  cement.  This  purpose  is 
defeated  in  the  case  of  rough  surfaces,  as  pointed  out 
above.  The  presence  of  grease  or  dust  on  the  surface  also 
prevents  the  cement  from  adhering  properly.  For  this  rea- 
son, seams  which  receive  a  preliminary  washing  with  benzene 
show  somewhat  higher  strength  than  when  the  washing  is 
omitted.  Even  in  the  case  of  very  smooth,  clean  surfaces, 
however,  adhesion  may  not  be  perfect  because  the  cement 
may  be  separated  from  the  surface  by  a  thin  film  of  air  which 
will  be  detrimental  to  the  strength  of  the  seam. 

A  study  of  the  microsections,  Figs.  I,  2,  3,  4  and  5, 
demonstrates  the  validity  of  these  assumptions  regarding 
the  factors  contributing  to  strength.  The  aluminum  to  alumi- 
num seam  (Fig.  1),  which  is  the  strongest  of  any  experi- 
mented with,  shows  a  remarkably  smooth  thin  film  in  which 
adherence  to  the  aluminized  surface  is  practically  perfect,  and 
which  is  free  from  thick  places,  bare  spots  and  other  imper- 
fections. At  the  other  end  of  the  scale  is  the  cloth  to  cloth 
seam,  which  presents  a  vastly  different  appearance.  The 
cement  film  is  very  irregular  and  varies  widely  in  thickness 
and  closeness  of  adhesion  from  place  to  place.  The  other 
types  of  construction  show  characteristics  ranging  successively 
between  these  two  extremes,  none  being  so  markedly  poor  as 
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Figure  7 — Relation   of  load   to   holding  power   of   cemented  seams 

made  by  dissolving  new  rubber  in  benzene  and  thoroughly 
kneading  the  mass  in  a  dough  mixer.  The  finished  cement 
must  be  smooth,  free  from  lumps  and  thin  enough  to  spread 
easily  and  smoothly  on  the  surface  to  which  it  is  to  be 
applied. 

Tests  were  made  with  two  grades  of  commercial  balloon 
cement,  one  grade  of  self  vulcanizing  tire  cement,  and  one 
rubber  cement  made  up  by  dissolving  old  raw  rubber  in  ben- 
zene and  mixing  by  hand.  Seams  were  made  with  these 
cements  by  cementing  two  rubberized  surfaces  together ;  the 
results  are  comparable  with  the  seam  described  in  Table  1  as 
rubber  to  rubber  (RR).  The  results  of  tests  on  these  four 
cements  are  given  in  Table  2. 

Table  2 

RELATIVE  HOLDING  POWERS  OF  CEMENTS 


-fo     45     So     *5S     GO      6S  7° 
TEMPERATURE.  -  °C 

Figure  6 


73  3C°C 


Seam 
No. 

Cement 

Average  time  required  to 
break  at  55°  C;  lap  = 
0.5  inch;  tension  =  1  kg. 
inch 

1 

Old  raw  rubber  diisolved  in 

benzine;  mixed  by  hand.  .  . 

3  minutes 

2 

Balloon  Cement:  Manufac- 

turer A  

9  minutes 

3 

Balloon  Cement;  Manufac- 

turer B  

30  minutes 

4 

Self  vulcanizing  tire  cement.  . 

160  minutes 

the  cloth  to  cloth  and  none  so  good  as  the  aluminum  to  alumi- 
num seam. 

To  be  sure  of  a  strong  seam,  therefore,  one  must  have  a 
smooth,  clean  surface  which  will  wet  easily  with  the  cement. 
The  cement  must  be  applied  smoothly  and  evenly  and  the  lap 
pressed  firmly  together  before  too  dry. 

(3)  Cements. — In  addition  to  the  character  of  the  sur- 
faces cemented  together,  the  kind  of  cement  used  also  has 
a  considerable  effect  on  the  strength  of  the  seam  produced. 
This  is  in  the  last  analysis  the  determining  factor,  for  as 
pointed  out  above,  the  seam  fails  in  shear  and  the  elastic 
properties  of  the  cement  determine  the  amount  of  shear  even 
though  the  uniformity,  adhesion  and  thickness  of  film 
modify  the  result.    The  best  grades  of  balloon  cement  are 


III.    Testing  Methods 

The  conditions  of  test  have  an  important  effect  on  the 
apparent  strength  of  the  seam,  as  would  of  course  be  ex- 
pected. It  is  important  therefore,  that  the  conditions  that 
effect  the  apparent  strength  shall  duplicate,  as  far  as  possible, 
the  conditions  of  service.  For  example,  the  tests  were  made 
under  constant  tension  because  the  seams  are  under  constant 
tension  in  a  balloon.  A  load  of  1  kilogram  was  used  be- 
cause it  is  at  least  of  the  same  magnitude  as  the  loads  the 
seams  may  bear  in  service.  Temperatures  above  ordinary  air 
temperatures  were  used  because  of  the  increase  in  temperature 
of  the  balloon  fabric  when  exposed  to  sunlight.  In  fact  most 
seam  failures  occur  when  the  fabric  becomes  "over-heated." 

The  effects  of  variations  in  the  load,  temperature  of  fabric 
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and  width  of  lap  were  found  by  suitable  tests  in  order  that 
the  conditions  of  test  might  be  intelligently  selected. 

Effect  of  Temperature  upon  Strength  of  Seam. — As  pointed 
out  above,  the  failure  of  seams  usually  occurs  when  the  laps 
have  become  overheated.  In  kite  balloons  with  outside  coat- 
ings of  dyed  or  pigmented  rubber,  fabric  temperatures  of 
25°  to  35°C  above  air  temperature  are  not  uncommon  dur- 
ing the  summer.  The  temperature  rise  in  the  case  of 
aluminized  fabrics  is  somewhat  less.  To  duplicate  the  con- 
ditions of  service  it  was  necessary  therefore  to  make  tests 
at  a  higher  temperature  than  ordinary  room  temperatures, 
and  55  °C  was  chosen  as  representing  a  fair  point  at  which 
to  make  determinations  of  the  relative  strengths  of  the 
various  types  of  laps.  The  effect  of  temperature  on  the 
time  required  to  part  was  investigated  in  detail,  however, 
to  determine  the  variation  in  strength  due  to  differences  in 
temperature. 

Seams  were  made  up  in  the  usual  manner  and  placed  in  a 
constant  temperature  air  bath  under  a  tension  of  1  kilo- 
gram per  inch  of  width,  and  the  time  required  for  the 
seam  to  break  at  temperatures  from  45°C  to  80°C  at  5 
degree  intervals  was  determined.  Figure  6  shows  graphi- 
cally the  relation  between  the  temperature  and  time  of 
break  for  three  different  types  of  seams.  These  all  have 
the  same  general  shape  and  all  show  a  critical  temperature 
region  below  which  the  strength  of  the  seam  is  nearly  a 
linear  function  of  the  temperature,  the  strength  increas- 
ing rapidly  as  the  temperature  decreases.  In  this  region 
there  is  presumably  a  transition  from  vicious  to  plastic 
flow ;  above  this  temperature  the  ordinarily  plastic  rubber 
becomes  in  effect  a  more  or  less  viscous  fluid  depending 
on  the  temperature  attained,  and  the  lap  parts  very  quickly. 
This  transition  point  is  not  clearly  marked,  however,  and 
is  observed  by  variations  in  the  strength  of  adherence 
of  the  cement  to  the  different  types  of  surface.  In  the 
case  where  the  aluminized  surfaces  are  cemented  together, 
the  time  of  breaking  is  more  nearly  a  linear  function  than 
with  the  other  types,  which  indicates  very  close  adhesion 
to  the  aluminum  surface,  so  that  even  when  the  viscous 
state  is  reached  the  time  required  to  part  is  still  quite  high. 

The  extraordinary  strength  of  cemented  laps  at  ordinary 
temperatures  is  shown  in  Table  3.  Pieces  of  three  seams 
made  up  as  described  in  the  table  were  suspended  under  a 
tension  of  25  pounds  per  inch  of  width  at  ordinary  room 
temperature,  which  was  between  25°C  and  30°C.  The  best  of 
these  seams  showed  no  tendency  to  slip  during  long  periods 
of  test.  The  method  of  test,  while  it  shows  the  strength 
under  ordinary  conditions,  does  not  duplicate  the  conditions 
of  service  and  was  abandoned  for  that  reason. 

Table  3 

TEST  OF  SEAMS  AT  ROOM  TEMPERATURE, 
ABOUT  25°  C 


Time    required    to  part. 

Lap  0.5  inc 

h;  tension  25 

Seam 

Construction 

lbs.  per  inch 

No. 

1st  Test 

2nd  Test 

Piece 

Piece 

H 

Rubber  to  aluminized  sur- 

Over 

Over 

face;  washed  with  benzine 

68  hours 

50  hours 

I 

Rubber  to  aluminized  sur- 

Over 

face;  untreated  

13  hours 

50  hours 

J 

Cloth  to  cloth;  rubber  and 

aluminum  surface  buffed 

off  with  wire  brush  

48  minutes 

71  min. 

Note. — Seam  I  on  first  test  piece  showed  a  slight  im- 
perfection at  the  center  of  the  lap  where  adhesion  was  not 
complete. 

Tension. — In  practice  the  load  on  a  cemented  lap  may 
average  about  1.5  kilogram  (3.3  pounds)  per  linear  inch. 
For  testing  purposes  therefore,  1  kilogram  per  inch  was 
chosen  as  a  fair  value.  Tests  were  made,  however,  to  de- 
termine the  effect  of  different  tensions  on  the  apparent 
strength  of  seams.  Figure  7  shows  the  variations  of  break- 
ing time  with  loads  of  from  1  to  5  kilograms  per  inch  at 
55°C.  A  study  of  these  curves  shows  that  for  loads  above  2 
kilograms  per  inch  there  is  little  difference  in  the  time  re- 
quired to  break  for  the  various  types  of  seams,  so  that,  for 
testing  purposes,  loads  below  this  value  must  be  used  to  show 
the  true  variations  in  strength  with  different  types  of  surfaces 
and  cements. 

Width  of  lap. — It  is  obvious  that  increased  strength  can 


be  obtained  by  increasing  the  width  of  lap.  This  increase 
in  strength  is  not  a  linear  function,  but  increases  roughly 
as  the  cube  of  the  width  of  lap  at  small  widths  and  even 
faster  with  wider  laps.  This  is  to  be  expected  since  the 
slipping  apart  is  a  gradual  process  dependent  on  the  giving 
way  one  after  another  of  the  infinitesimal  points  of  con- 
tact and  when  we  have  a  wide  lap  we  not  only  have  more 
points  of  adhesion,  but  less  stress  is  also  put  on  each  ele- 
ment of  the  cement  film.  This  corresponds  to  a  decrease 
in  load  and  the  slipping  goes  on  much  more  slowly  at 
the  lighter  loads,  the  decrease  bearing  much  the  same  re- 
lation to  the  lap  as  that  shown  in  our  load  curves  (see 
figure  7).    Figure  8  shows  the  relation  between  lap  and 
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Figure  8 — Effect  of  width  of  lap  on  strength  of  cemented  seams 

time  required  to  part  for  five  widths  of  lap.  These  tests 
were  made  at  55°C.  with  the  seams  under  a  tension  of  I 
kilogram  per  inch. 

(4)  Coats  of  Cement. — The  evidence  on  the  effect  of 
varying  the  number  of  coats  of  cement  is  conflicting.  This 
is  to  be  expected  since  definite  amounts  of  rubber  cannot 
be  spread  when  the  material  is  merely  brushed  on  by  hand. 
It  is  essential,  of  course,  to  get  sufficient  rubber  on  the 
surface  to  give  a  continuous  film  all  over  it.  Once  this 
is  done  the  addition  of  more  of  the  material  only  serves 
to  weaken  the  seam,  since  it  allows  more  shearing  deforma- 
tion to  take  place  when  the  load  is  applied.  For 
most  rubberized  fabrics  two  coats  are  essential  and  suf- 
ficient. For  aluminized  fabrics  one  coat,  if  properly  ap- 
plied frequently  gives  quite  as  good  a  holding  power  as 
two  coats  and  certainly  better  than  three. 

IV.  Summary 

We  have  shown  by  tests  and  the  examination  of  micro- 
sections  of  cemented  seams  what  the  essentials  of  good 
seam  construction  are.  A  good  seam  requires,  first  of  all, 
a  good  cement.  Next  the  surfaces  to  be  cemented  should 
be  smooth  and  cleam  and  easily  wetted  by  the  cement.  The 
cement  should  be  applied  in  a  thin  coat  of  uniform  thick- 
ness ;  two  coats  are  usually  sufficient.  The  strength  of  the 
seam  will  be  profoundly  influenced  by  the  character  of  the 
cemented,  surfaces.  The  variations  in  the  strength  with 
change  in  temperature,  load  and  width  of  lap  have  been 
shown  graphically.  The  methods  of  testing  are  described 
and  the  significance  of  different  conditions  of  test  is  discussed. 


AERIAL  ACE  WEEKLY,  June  16,  1919  691 


DINERS  TRAVEL  VIA  AIR  ROUTE 


ANEW  era  has  been  inaugurated  in 
the  aeronautic  world  in  the  wonder- 
ful performance  of  the  first  dirigible 
balloon  built  for  the  United  States  Army 
during  the  recent  war — the  A-4.  This  big 
airship,  of  the  type  familiarly  known  as 
"blimp,"  with  Army  Civilian  Pilot  James 
Shade  at  the  wheel  has  just  made  the 
trip  from  the  Wingfoot  Lake  Air  Station, 
near  Akron,  Ohio,  to.  Cleveland,  landing 
on  the  roof  of  the  Statler  Hotel,  dis- 
charging two  passengers  and  immediately 
returning  to  its  hangar  SO  miles  distant. 
This  is  the  first  time  in  the  history  of 
aeronautics  in  America  that  any  type  of 
aircraft  has  been  brought  to  a  quick  and 
convenient  stop  in  the  heart  of  a  large 
city  for  the  purpose  of  landing  passengers. 

The  occasion  was  the  meeting  and  din- 
ner of  the  Cleveland  Section  of  the  So- 
ciety of  Automotive  Engineers  at  this 
hotel,  at  which  Ralph  H.  Upson,  chief 
aero  engineer  of  the  Goodyear  Tire  & 
Rubber  Company,  and  Major  C.  H.  Ma- 


James  F.  Shade,  who  piloted  the  airship 


The  successful  landing  on  the  roof  of  Hotel 
Statler 


ranville,  commander  of  the  Army  Air- 
craft Detachment  at  Akron  and  Wing- 
foot  Lake,  were  speakers. 

Upson,  who  is  the  world's  champion 
balloonist,  having  won  the  last  great  In- 
ternational Balloon  Race  at  Paris,  France, 
with  R.  A.  D.  Preston  acting  as  aide,  in 
a  wonderful  500-mile  flight,  conceived 
the  idea  of  making  the  trip  in  a  dirigible, 
and  with  the  full  co-operation  of  the 
army  officers  of  the  dirigible  school  at 
Akron,  who  arranged  all  details,  was 
able  to  carry  out  the  project. 

Glenn  L.  Martin,  the  noted  inventor 
and  pioneer  manufacturer  of  aeroplanes, 
and  one  of  the  country's  noted  aviators, 
was  the  first  to  greet  and  congratulate 
the  two  passengers  as  they  stepped  from 
the  car. 

To  the  thousands  of  interested  spec- 
tators of  this  history-making  event  the 
conclusion  was  inevitable  that  commer- 
cial dirigible  navigation  is  almost 
upon  us. 

The  performance  was  not  staged  as  a 


"stunt,"  but  to  show  the  progress  that 
has  been  made  in  the  development  of 
dirigibles  and  the  skill  with  which  diffi- 
cult landings  can  be  made  by  experienced 
pilots. 

Army  officers  are  delighted  with  the  success  of 
the  undertaking.  "We  gladly  entered  into  the 
spirit  of  the  affair  with  the  view  of  stimulating 
enlistments  in  the  army  airship  training  service 
at  Wingfoot  Lake,"  declared  Major  Maranville, 
who  was  officially  in  command  of  the  A-4  on  this 
memorable  trip.  "The  demonstration  proves  be- 
yond doubt  that  the  airship  is  practical  and  that 
young  men  that  "enlist  in  this  service  have  a  won- 
derful future  before  them.  We  were  glad  to  be 
able  to  point  out  that  the  dirigible  has  a  com- 
mercial as  well  as  a  military  value." 

The  piloting  of  James  F.  Shade  on  this  oc- 
casion was  pronounced  by  both  army  and  civilian 
aeronautical  engineers  as  the  most  skillful  they 
had  ever  seen,  and  stamps  him  as  one  of  the  best 
dirigible  pilots  in  America.  The  vast  throng  that 
witnessed  his  work  in  landing  on  the  hotel  roof, 
apparently  realized  the  difficulties  he  was  over- 
coming in  this  pioneer  effort  and  broke  into 
tumultous  cheering  as  he  guided  the  car  of  the 
dirigible  to  the  center  of  the  small  improvised 
platform,  erected  on  the  electric  sign  for  this 
purpose. 


Ralph  H.   Upson,   chief  aero  engineer, 
year  Tire  &  Rubber  Company 


The  Army  dirigible  A-4 


Propellers  for  NC  Planes  Were  Two-day 
Rush  Job 

Baltimore,  Md. — An  example  of  the 
rapid  work  and  efficient  service  of  the 
American  Propeller  Company  of  Balti- 
more is  afforded  by  the  handling  of  the 
contract  for  the  propellers  for  use  on 
the  NC  squadron. 

At  the  American  Propeller  Company's 
works  one  Saturday  afternoon  shortly 
before  the  start  of  the  first  stage  of  the 
flight,  while  the  force  was  getting  ready 
to  quit  and  enjoy  the  holiday,  when 
Washington  rang  in  on  long  distance 
and  a  dozen  propellers  for  the  great 
flight  were  demanded  in  the  shortest 
possible  time.  Lieutenant  George  S. 
Murray,  of  the  Bureau  of  Steam  Navi- 
gation, U.  S.  N.,  which  had  the  matter 
in  charge,  was  already  on  his  way  to 
Baltimore  with  drawings  and  specifica- 
tions. The  whole  force  of  the  Propeller 
Company  was  assembled  and  work  be- 
gan at  1  p.  m.,  and  through  that  night 
and  Sunday  was  continued  without  break. 
At  7  p.  m.  Sunday  the  12  propellers  were 
made  and  varnished.  A  day  was  required 
for  the  varnish  to  dry,  and  on  Monday 
night  in  a  special  baggage  car,  with  Lieu- 
tenant Murray  beside  them,  the  propellers 
started  for  Boston;  on  arrival  there  early 
'Monday  morning  by  special  trucks  they 
were  taken  to  the  fast  torpedoboat  de- 
stroyer Edwards,  waiting  with  steam 
up ;  the  hatches  were  found  too  small  to 
take  the  propellers  below,  and  they  were 
lashed  on  deck  and  the  boat,  under 
forced  draft,  started  for  Trepassey  bay. 

These  Baltimore-made  propellers  were 
delivered  at  this  far-off  Newfoundland 
point  on  the  afternoon  of  Wednesday, 
May  14,  four  days  from  the  time  of  their 
being  ordered. 

The  propellers  were  of  the  ordinary 
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two-blade  type,  10  feet  in  diameter,  and 
were  for  the  three  tractor  engines  of 
each  plane  to  pull  a  gross  load  of  28,000 
pounds  at  an  expected  speed  of  85  miles 
an  hour. 

The  company  received  the  emcomium 
of  naval  officials  for  the  efficient  handling 
of  the  contract. 


Albuquerque  School   Moves  to  Wichita 

Wichita,  Kans. — The  company  which 
organized  the  aviation  school  at  Albu- 
querque, N.  M..  has  organized  a  $25,000 
corporation  at  Wichita.  Their  equipment 
is  being  moved  to  this  city  because  the 
high  altitude  at  Albuquerque  made  it  un- 
safe for  instruction  purposes. 

The  Board  of  Commerce  of  Wichita  is 
co-operating  with  the  company  in  the 
establishment  of  a  first-class  landing  field 
under  government  specifications.  Regu- 
lar passenger  trips  between  Wichita,  Kan- 
sas City  and  Tulsa,  or  any  point  within 
250  miles'  radius  will  be  established 
where  the  demand  warrants.  The 
school's  equipment  consists  of  five  aero- 
planes and  instruction  in  flying,  wire- 
less, astronomy  and  meteorology  will  be 
given  by  the  faculty. 


Air  Travel  Firm  Formed 

An  aeroplane  transportation  company 
has  been  organized  to  link  up  Detroit  and 
Cleveland  by  direct  air  route  over  the 
Detroit  River  and  Lake  Erie.  Daily  trips, 
weather  permitting,  will  be  made  each 
way,  the  planes  leaving  at  9  o'clock  in 
the  morning. 

The  commercial  enterprise  has  been  un- 
dertaken by  the  Universal  Aviation  Com- 
pany, and  is  backed  by  many  prominent 


Detroit  and  Cleveland  automobile  manu- 
facturers. H.  M.  Leland,  of  Detroit,  who 
was  former  president  of  the  Cadillac  Mo- 
tor Car  Company  and  now  president  of 
the  Lincoln  Motor  Company,  and  E.  E. 
Allyne,  president  of  the  Aluminum  Cast- 
ing Corporation  of  Cleveland,  are  heading 
the  project  as  president  and  first  vice- 
president,  respectively.  H.  D.  McCul- 
lough  is  secretary  and  treasurer  of  the 
company. 

John  T.  Patterson,  the  general  man- 
ager of  the  company,  has  come  here  to 
engage  additional  pilots  and  to  arrange 
for  the  shipping  of  five  aeroplanes.  He 
announced  that  the  first  flight  would  be 
made,  if  possible,  on  June  10.  Passen- 
gers, he  said,  will  be  charged  $50  for  a 
one-way  trip.  Express  packages  will  be 
carried  for  32  cents  per  pound,  and 
mail  2  cents  an  ounce.  He  points  out 
that  although  Cleveland  and  Detroit  are 
but  80  miles  distant  the  fast  express 
trains  take  eight  hours  to  make  the  trip, 
for  the  reason  that  a  detour  by  way  of 
Toledo  around  the  southern  end  of  Lake 
Erie  is  necessary. 

Two  aviation  fields  with  hangars  and 
buildings  have  been  established  in  De- 
troit. One  is  opposite  Belle  Isle,  just  east 
of  the  bridge,  and  another  at  Morrow 
Field.  It  is  planned  to  operate  training 
schools  for  aviators  on  these  aerodomes 
as  well  as  another  at  the  flying  field  in 
Cleveland. 


Exhibit  of  the  American  Propeller  Co.  on  the  Steel  Pier  at  Atlantic  City  during   the  Pan 
American  Aeronautic  Convention 


Dixie    Flying   School  Organized 

Birmingham,  Ala. — The  first  Civilian 
Flying  School  to  be  organized  on  a  large 
scale  in  the  South  since  cessation  of  hos- 
tilities has  been  completed  here  with 
the  issuance  of  a  charter  to  the  Dixie 
Flying  Corporation.  Under  the  terms  of 
the  charter  the  company  will 
conduct  a  large  school  for  ci- 
vilians and  will  include  in  the 
course  a  complete  ground  school 
of  instruction.  Standard  Army 
Training  planes  will  be  used  in 
the  training.  The  company  will 
in  addition  handle  an  extensive 
line  of  aeroplanes,  including  a 
full  stock  of  parts,  and  will  keep 
open  at  Birmingham  at  all  times 
a  service  field  for  any  planes  that 
might  come  that  way. 

The  company  is  the  largest, 
both  from  a  point  of  financial 
backing  and  actual  holdings  of 
fields,  planes  and  all  equipment 
for  training  yet  organized  in  the 
United  States,  it  is  believed. 
Scores  of  men  have  already  been 
employed  in  completing  the  pre- 
liminaries and  by  the  opening 
some  thirty  days  from  now  the 
Dixie  Flying  Corporation  will  em- 
ploy more  than  100  persons,  in- 
cluding instructors,  mechanics, 
clerical,  field  officers  and  other 
personnel  such  as  salesmen,  stock 
foremen. 
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Hon.  Albert  S.  Burleson,  Postmaster  General 
Hon.  Otto  Praeger,  Second  Assistant  Postmaster  General 
J.  B.  Corridon,  Superintendent,  Division  of  Aerial  Mail  Service 
Louis  T.  Bussler,  Chief  of  Maintenance  and  Equipment 


J.  Clark  Edgerton,  Chief  of  Flying  Operations 
George  L.  Conner,  Chief  Clerk,  Division  of  Aerial  Mail  Service 
Eugene  J.  Scanlon,  Chief  of  Supplies 
Charles  N.  Kight,  Special  Representative 


PILOTS 

Dana  C.  DeHart 
Edward  V.  Gardner 
Ira  O.  Biffle 
Leon  D.  Smith 
Gilbert  G.  Budwig 
Trent  C.  Fry 


Charles  I.  Stanton,  Superintendent,  Eastern  Division 
John  A.  Jordan,  Superintendent,  Western  Division 
Harry  W.  Powers,  Manager,  Belmont  Park 

Lowell  S.  Harding,  Manager,  Bustleton 
Eugene  W.  Majors,  Manager,  College  Park 
W.  J.  McCandlass,  Manager,  Cleveland 
Ralph  D.  Barr,  Manager,  Bryan 
O.  J.  Sproul,  Manager,  Chicago 


PILOTS 

E.  Hamilton  Lee 
Lester  F.  Bishop 
Carroll  C.  Eversole 
John  M.  Miller 
Charles  E.  Bradley 
Max  Miller 
Frank  McCusker 


Chicago-Cleveland     Air     Route  Shows 
High  Efficiency  and  Reliability 

The  Chicago-Cleveland  Air  Mail  Serv- 
ice during  its  first  half  month  has  made 
a  daily  100  per  cent,  performance  except 
two  half  trips,  May  21,  when  the  field 
at  Bryan,  Ohio,  was  so  flooded  that  the 
planes  could  not  rise  from  the  ground. 

Out  of  a  possible  mileage  of  11,050,  a 
total  of  10,725  was  run,  making  a  per- 
formance of  97.1  per  cent.  A  grand 
total  of  408,560  letters  were  carried  in 
the  first  half  month  of  this  service.  In 
the  operation  of  the  Cleveland-Chicago 
Air  Mail  the  greatest  forward  step  in 
cross  country  work  has  been  taken  in 
that  since  'May  21  the  daily  trips  in  each 
direction  are  about  325  miles  non-stop. 
Twenty  such  non-stop  trips  were  made 
without  motor  trouble  of  any  kind,  and 
with  a  single  mishap  in  the  nature  of  a 
fire  in  the  pilot's  cockpit  of  a  plane 
operated  by  Pilot  Frank  McCusker,  re- 
sulting in  the  death  of  that  pilot.  This 
has  been  the  only  fatality  to  any  pilot 
carrying  the  mail  since  the  service  was 
established,  May  15,  1918. 

The  remarkable  long  distance,  non- 
stop flights  on  the  Chicago-Cleveland 
route  are  being  performed  by  the  De 
Haviland  planes  strengthened  for  cross- 
country mail  carrying  and  equipped  with 
low  compression  Liberty  motors.  The 
best  time  made  on  any  trip  between 
Chicago  and  Cleveland  was  2  hours  and 
42  minutes  for  325  miles,  and  the  longest 
trip  was  4  hours,  due  to  a  bad  headwind. 
The  average  speed  for  the  half  month 
was  9S1/,  miles  per  hour,  and  the  average 
gas  consumption  was  23^5  gallons  per 
hour.  The  mail  leaves  Cleveland  and 
Chicago  at  9 :30  o'clock  each  morning, 
including  Sundays,  and  arrives  at  its 
destination  usually  between  12  and  1 
o'clock  in  the  afternoon. 


Aerial   Mail  Service  for  the  Philippine 
Islands 

Among  the  plans  for  aerial  mail  serv- 
ices with  which  forward-looking  people 
are  busy  in  various  parts  of  the  world,  one 
which  has  promise  of  realization  within 
a  reasonable  time  because  of  the  compar- 
ative simplicity  of  the  practical  problems 
to  be  solved  is  that  of  an  aeroplane  mail 
connecting  important  points  in  the  Philip- 
pine Islands — as  Manila  to  Cebu  and 
Manila  to  Iloilo.  The  distance  in  each 
case  is  well  within  the  limits  of  a  non- 
stop aeroplane  flight,  and  is  yet  sufficiently 
great  to  make  the  saving  of  time  over 


that  of  the  steamship  mail  routes  a  con- 
trolling factor  in  the  choice.  While 
nothing  very  definite  seems  to  have  been 
done  as  yet  toward  putting  such  mail 
routes  into  existence,  the  Director  of 
Posts  for  the  islands,  Jose  Topacio,  is 
considering  various  recommendations 
from  aeroplane  and  flying  experts,  and 
recommendations  on  the  subject  to  the 
Philippine  Legislature  may  follow. 

Concrete  proposals  for  a  mail  service 
to  various  points  within  flying  radius  of 
Manila  have  also,  according  to  the  Manila 
press,  been  presented  to  the  authorities 
by  H.  J.  Folsom,  lately  an  officer  in  the 
United  States  Army  Air  Service,  and  an 
instructor  at  various  flying  fields  during 
the  war.  A  Manila  paper  quotes  Folsom 
as  follows : 

"It  is  in  the  lightly  populated  regions 
and  in  island  commerce  that  we  all  look 
forward  to  the  most  rapid  development 
in  '  commercial  flying.  There  are  in 
China  and  in  other  parts  of  the  Orient 
many  important  commercial  centers 
which  cannot  be  linked  with  neighboring 


centers  by  rail  owing  to  the  mountains, 
jungle  or  water.  In  such  inland  regions 
rail  lines  depend  largely  on  the  business 
continuously  along  the  line  for  their  sup- 
port, and  a  long  barren  stretch  can  often 
render  a  rail  line  inadvisable,  even  though 
the  terminals  might  offer  large  induce- 
ments. Railroading  under  such  physical 
conditions  is  very  expensive,  but  an  air 
service  does  not  depend  on  interterminal 
business.  Therefore  airmen  generally  be- 
lieve that  air  routes  are  the  solution  of 
many  problems  similar  to  that  of  island 
communication  in  the  Philippines." 


Salvage   Motors   and  Aeroplanes  to  be 
Sold  to  Public 

Those  contemplating  the  purchase  of  a 
Government  aeroplane  or  motor,  can 
write  the  Salvage  and  Sales  Branch,  Air 
Service,  6th  and  '"B"  Streets,  Washing- 
ton, D.  C,  and  have  their  name  entered 
on  the  list  to  be  advised  when  the  oppor- 
tunity arrives  for  them  to  make  a  pur- 
chase. Detailed  information  furnished  on 
request. 


One  of  the  Curtiss  J.N.4-H  Mail  Aeroplanes  with  a  ISO  H.P.  Hispano-Suiza  engine.    The  mail 
compartment  is  situated  at  the  center  of  gravity.    The  markings  on  the  side  of  the  fuselage 
indicate  that  it  has  a  maximum  carrying  weight  of  3,500  pounds 
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Commander    Towers   Ordered   to  Duty 
With  Commission  for  Air  Terms 

Washington,  June  6. — Commander  John 
H.  Towers,  Flight  Commander  of  the 
Navy  Transatlantic  Seaplane  Squadron, 
was  relieved  of  all  duty  with  that  squad- 
ron on  June  6  and  assigned  to  service 
with  the  Commission  for  Air  Terms  now 
sitting  at  Paris. 


One  Hundred  Nieuports  to  Be  Shipped 
to  United  States 

Washington,  D.  C. — According  to  an 
official  statement,  it  is  estimated  that  100 
Nieuport-28  aeroplanes  will  be  available 
for  shipment  to  the  United  States  as  the 
result  of  settlements  with  the  French. 


New  Naval  Dirigible  C-8  Flies  450  Miles 
in  8  Hours 

Cape  May,  N.  J.,  June  3.— The  U.  S. 
Navy  Dirigible  C-8  arrived  here  after  a 
450-mile  flight  from  Akron,  Ohio,  which 
was  accomplished  in  a  flying  time  of  eight 
hours.  She  passed  over  Washington  at 
12:50  p.m.,  having  left  Akron  at  6  a.m., 
and  arrived  at  Cape  May  at  6:15  p.m. 
Over  the  mountain  region  she  made  47 
miles  an  hour. 

The  C-8  has  just  been  completed.  It  is 
the  largest  non-rigid  dirigible  yet  built  by 
the  navy.  It  was  in  command  of  Lieuten- 
ant Commander  Paunack.  With  him 
were  Lieutenant  Laurence  and  Lieutenant 
Lamed,  U.  S.  N.  R.  F.,  and  Gunner  An- 
thony and  Machinist  Mates  Keller  and 
Crampton.   

Major    Cushman    Hartwell    Returns  to 
Washington   to    Become  Executive 
Officer  of  Information  Group 

After  six  months  spent  in  Siberia, 
Major  Cushman  Hartwell  has  returned  to 
Washington  and  taken  up  the  duties  of 
executive  officer  in  the  office  of  the  In- 
formation Group.  Before  going  overseas 
Major  Hartwell  was  executive  officer  of 
the  Training  Section. 


Capt.  Craven  Recommends  Retention  of 
All  Naval  Air  Stations  to  House 
Naval  Committee 

Washington,  D.  C. — Retention  of  all 
naval  air  stations  now  in  operation  was 
recommended  to  the  House  naval  commit- 
tee on  June  5  by  Capt.  Craven,  director 
of  naval  aviation.  He  declared  the  sta- 
tions were  necessary  to  maintain  the  pres- 
ent efficiency  of  the  service. 

Capt.  Craven  also  recommended  an  ap- 
propriation of  $6,500,000  for  three 
dirigibles,  one  of  which  would  be  pur- 
chased from  Great  Britain  at  a  cost  of 
$2,500,000.  Other  appropriations  requested 
included  $3,933,000  for  the  marine  corps 
air  service,  stations  for  which  would  be 
maintained  at  Quantico,  Va.,  and  Paris 
Island,  S.  C.   

New  Reserve  Military  Aviators 

The  following  named  officers,  having 
completed  the  required  tests,  are  rated 
as  Reserve  Military  Aviators:  Second 
Lieutenants  John  Blaney,  Floyd  P.  Rob- 
erts, Charles  S.  Wages,  First  Lieutenant 
Harry  A.  Dinger,  Captain  Elmer  E.  Adler, 
A.  S. 


Col.   Fuller  Presents  $30,000,000  Esti- 
mate for  Plane  Construction  to 
House  Committee 

Washington,  D.  C. — In  speaking  before 
the  House  Committee  on  Military  Affairs 
on  June  4th  Colonel  Fuller  submitted  es- 
timates of  $29,722,500  for  the  construc- 
tion of  aeroplanes  and  equipment.  Of 
this  amount  he  said  there  was  an  item  of 
650  planes  at  a  total  of  $17,625,000,  one  of 
Hispano-Suiza  motors  at  $7,325,000,  and 
one  for  the  purchase  of  pursuit  planes  for 
Hawaii,  the  Philippines  and  the  Canal 
Zone  at  $4,312,500.  The  purchase  and 
construction  program  also  called  for  an 
appropriation  of  $3,074,000  for  airships, 
including  one  semi-rigid,  nine  non-rigid 
and  one  rigid  dirigible.  The  rigid  ship, 
he  said,  would  be  purchased  from  the 
British  government,  it  being  an  exact 
duplication  of  the  latest  British  dirigible, 
692  feet  in  length  and  with  a  capacity  of 
2,000,000  cubic  feet.  This  data  was  fur- 
nished by  General  Mitchell,  who  strongly 
advocated  the  inclusion  of  this  item  in 
the  budget,  explaining  that  the  British  had 
found  themselves  seriously  handicapped 
during  the  war  through  a  need  for  this 
type  of  ship.  An  item  of  interest  to  the 
committee  was  one  for  $100,000  for  the 
training  of  Reserve  officers  in  summer 
camps,  this  being  the  first  appropriation 
asked  for  the  purpose  of  paying  and 
transporting  Reserve  officers. 


Navy  Has  1,000  Flying  Boats  and  700 
Training  Planes 

Washington,  D.  C. — According  to  state- 
ments made  by  Captain  Craven  of  the 
House  Military  Affairs  Committee,  the 
flying  equipment  of  the  Navy  Department 
consists  of  1,051  large  flying  boats  and 
763  school  'planes. 


War  Department  Renews  Lease  on 
Wilbur  Wright  Field 

Washington,  D.  C. — The  War  Depart- 
ment has  renewed  the  lease  on  Wilbur 
Wright  Field  for  use  as  a  permanent 
storage  and  training  depot.  The  tract 
comprises  1.100  acres. 


No  Civilian  Training  Camps  This  Year 

Washington,  D.  C. — An  official  state- 
ment issued  by  the  War  Department  an- 
nounces that  owing  to  lack  of  funds  and 
uncertain  conditions  training  camps  for 
civilians  are  not  contemplated  this  year. 


Air  Service   Officers  Discharged 

Washington,  D.  C. — The  following  of- 
ficers of  the  Air  Service  have  recently 
received  their  discharge :  Captain  Her- 
bert E.  Ives,  Second  Lieut.  Herman  G. 
Oliver,  Maj.  Edward  P.  Curtiss,  Second 
Lieut.  Gilbert  D.  Deere,  First  Lieut.  Wil- 
liam H.  Harris,  Jr.,  Capt.  Robert  C. 
Disque.  First  Lieut.  Edward  Schoeppe, 
Second  Lieut.  DeWitt  F.  Ottman,  First 
Lieut.  Robert  Steinberger,  Second  Lieut. 
Charles  H.  Dauphin. 


Reserve  Officers  to  Receive  Credit  for 
Active  Service 

Washington,  D.  C. — The  War  Depart- 
ment authorizes  publication  of  the  follow- 
ing information: 

The  Secretary  of  War  is  submitting 
to  the  chairmen  of  the  Committees  on 
Military  Affairs,  of  the  Senate  and  House 
of  Representatives  a  draft  of  a  proposed 
joint  resolution  to  make  it  possible  that 
members  of  Reserve  Officers  Training 
Corps  shall  receive  credit  for  active  serv- 
ice in  the  army  or  for  special  training 
received  during  the  period  of  the 
emergency.  It  is  proposed  that  the 
amount  of  such  credits  be  determined  by 
regulation  to  be  prescribed  by  the  Sec- 
retary of  War. 

Demobilization  of  Air  Service 

According  to  reports  received  from  the 
Air  Service,  the  net  decrease  in  the  total 
commissioned  and  enlisted  strength  from 
the  date  of  the  armistice  to  May  22  was 
78  per  cent. 

The  following  table  shows  the  present 
distribution  of  personnel,  as  compared 
with  the  figures  for  November  11,  and  per 
cent  of  net  decrease.  The  May  22  figures 
do  not  include  332  officers  and  3,047  enlist- 
ed men  on  detached  service  or  at  camps 
awaiting  discharge. 

Per  cent 
net 

Nov.  1 1  May  22  decrease 

Cadets    6,483  259  96 

Enlisted  men...  170,436  37,329  78 

Officers    20,852  5,076  76 

Total    197,771  42,664  78 

During  the  week  ended  May  22,  1919, 
the  decrease  in  the  Air  Service  personnel 
overseas  was  1,186,  as  against  a  weekly 
average  of  3,570  for  the  three  preceding 

weeks. 

The  strength  of  the  Air  Service  in  the 
U.  S.  and  overseas  on  November  11  and 
May  22  was : 

United  States  Overseas 

Nov.   11   119,882  77,889 

May  22   15,580  27,084 

Reserve   Military  Aviators  Appointed 

Washington,  D.  C— The  following 
named  officers,  having  completed  the  re- 
quired tests,  are  rated  as  Reserve  Military 
Aviators :  Capt.  Horace  Green,  First 
Lieut.  Armin  F.  Herold,  Second  Lieut. 
Bruce  Cleveland,  Second  Lieut.  Harold 
S.  Purdy,  Second  Lieut.  Ernest  Goodrich, 
Second  Lieut.  Wayne  V.  Pittman. 

Recent   Naval  Orders 

Lieut.  Com.  Robert  A.  Lavender,  to  post  grad- 
uate instruction  in  radio  engineering. 

Lieut,  (junior  grade)  William  Vanderbilt,  Jr., 
to  duty  Naval  Air  Station,  Rockaway  Beach,  L. 
I,.  N.  Y. 

Lieut,  (junior  grade)  Braxton  Rhodes,  to  dutv 
Naval  Aviation  Detachment,  Langlev  Field.  Va. 

Lieut.  Willis  B.  Haviland,  to  duty' Naval  Avia- 
tion Detachment,  Langley  Field,  Va. 
r  Lieut,  (junior  grade)  Braxton  Rhodes,  to  duty 
Naval  Air  Station,  Rockaway  Beach,  L.  I. 

Lieut.  Com.  Newton  H.  White,  jr.,  to  com- 
mand Naval  Air  Station  N,  O.  Base.  Hampton 
Roads,  Va. 

Lieut.  Leman  L.  Babbitt,  to  command  Naval 
Air  Station,  Montauk.  L.  L,  N.  Y. 

Capt.  Stanley  V.  Parker,  to  Naval  Air  Station, 

Pensacola. 

Lieut.  Edwin  S.  Parsons,  to  duty  Naval  Air 
Station.  Rockaway  Beach,  N.  Y. 
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New  Insignia  for  American  Aircraft 

Washington,  May  24. — The  distinguish- 
ing insignia  on  American  aircraft  has 
been  changed  by  order  of  the  War  and 
Navy  Departments  and  will  hereafter  be 
a  red  circle  inside  of  a  white  five-pointed 
star  inside  of  a  blue  circumscribed  circle. 
The  circumference  of  the  inner  circle  will 
be  tangent  to  the  lines  forming  a  pentagon 
made  by  connecting  the  inner  points  of 
the  star.  The  inner  circle  will  be  red, 
that  part  of  the  star  not  covered  by  the 
inner  circle,  white,  and  that  part  of  the 
circumscribed  circle  not  covered  by  either 
the  inner  circle  or  star  will  be  blue. 

The  insignia  is  to  be  placed  on  the 
upper  and  lower  surface  of  the  upper 
and  lower  planes  of  each  wing  so  the  cir- 
cumference of  the  circumscribed  circle 
will  be  tangent  to  the  outer  tips  of  the 
planes.  One  point  of  each  star  must 
be  pointed  directly  forward  and  the 
diameter  of  the  insignia  which  can  be 
either  painted  on  or  applied  by  decalco- 
mania  transfer,  must  be  60  inches. 

The  rudder  insignia  will  be  three 
equally  wide  bands,  red,  white  and  blue. 
Both  sides  of  the  rudder,  in  the  rear  of 
the  rudder  post,  will  be  striped  parallel 
to  the  vertical  axis  of  the  plane,  with  the' 
blue  stripe  nearest  the  rudder  post,  the 
white  in  the  center  and  the  red  at  the 
tail  of  the  rudder. 


Special  Orders  Nos.  123-129  Inclusive 

So  much  of  par.  213,  S.  O.,  No.  46-0,  Feb*. 
25,  1919,  War  Department,  as  rates  the  follow- 
ing-named officers  as  military  aviators,  from  the 
dates  indicated  in  that  order,  is  amended  so  as 
to  rate  such  officers  as  military  aviators  to  date 
from  Feb.  24,  1919:  Lieut.  Col.  William  Thaw, 
Maj.  David  M..K.  Peterson,  Capt.  Douglas  Camp- 
bell, Capt.  James  A.  Keating,  Capt.  Reed  G. 
Landis,  Capt.  Edward  V.  Rickenbacker,  First 
Lieut.  William  P.  Irwin,  First  Lieut.  E.  W. 
Springer,  Second  Lieut.  John  O.  Donaldson. 

So  much  of  par.  37,  S.  O.,  No.  48-0,  Feb.  27, 
1919,  W.  D.,  as  rates  the  following-named  officers 
as  junior  military  aviators  from  the  dates  indi- 
cated after  their  names  is  amended  so  as  to  rate 
such  officers  as  junior  military  aviators  to  date 
from  Feb.  24,  1919:  Capt.  James  A.  Keating, 
Capt.  Edward  V.  Rickenbacker,  Capt.  Edgar  G. 
Tobin,  First  Lieut.  Frank  B'aer,  First  Lieut. 
Louis  G.  Bernheimer,  First  Lieut.  Charles  W. 
Drew,  First  Lieut.  William  P.  Erwin,  First 
Lieut.  Robert  F.  Raymond,  First  Lieut.  E.  W. 
Springs,  First  Lieut.  George  A.  Vaughn,  First 
Lieut.  Donald  D.  Warner,  Second  Lieut.  Earl 
W.  Porter. 

The   following-named   second   lieutenants  will 

Jroceed  to  Camp  Pike,  Ark. :  John  D.  Goodrich, 
ohn  H.  Madden,  Earl  D.  Sylvia. 

Second  Lieut.  David  F.  Davis  will  proceed  to 
San  Antonio,  Tex.,  reporting  to  the  Aviation 
general  supply  depot. 

Capt.  Hugh  M.  Pierce  will  proceed  to  Wash- 
ington, D.  C.,  and  report  to  the  Director  of  Air 
Service. 

Second  Lieut.  Max  V.  Doten  will  proceed  to 
Aberdeen  Proving  Grounds,  Aberdeen,  Md.,  and 
report  to  the  commanding  officer  of  the  271st 
Aero  Squadron. 

Capt.  Clarence  B.  Hammond,  Air  Service,  will 
proceed  to  New  York  City  on  official  business  in 
connection  with  the  employment  of  discharged 
soldiers,  and  upon  completion  of  the  duty  en- 
joined will  return  to  his  proper  station  at  Wash- 
ington, D.  C. 

The  following-named  officers  are  relieved  from 
duty  in  the  office  of  the  Director  of  Air  Service, 
and  are  assigned  to  duty  at  Boiling  Field,  Ana- 
costia,  D.  C. ;  Second  Lieuts.  Nathan  P.  Oakes, 
Mark  A.  Hamilton,  Clayton  C.  Shangraw,  Patrick 
M.  Logan.  Estell  H.  Rorick.  Philip  D.  Lucas, 
Otis  L.  Gilmore,  Charles  R.  Dauphin,  Ernest  E. 
Harmon,  Lyman  Patterson,  James  E.  Adams, 
Edward  J.  Sullivan,  Jr.,  Grisson  E.  Haynes,  Her- 
bert E.  Metcalf,  Roland  L.  Spencer,  Raymond  P. 
Birdsall,  Edward  H.  Hill. 

The  following-named  officers  are  relieved  from 
duty  in  the  office  of  the  Director  of  Air  Service, 
and  are  assigned  to  duty  at  Boiling  Field,  Ana- 
costia.  D.  C:  Lieut.  Col.  Rutherford  S.  Hartz, 
Maj.  William  M.  Conant,  Capt.  Eugene  C.  Braig, 
Capt.  Roy  R.  Showalter,  Capt.  Felix  Steinle, 
Capt.  George  B.  Hoagland,  Capt.  Henry  E. 
Reece,  Capt.  Benni  Goldblatt,  Capt.  Carl  Crosse, 


First   Lieut.   Shoptaw,   pilot   and  "Jimmy" 
Shade,  assistant  pilot  of  the  Army  dirigible 
A-4,   which   landed  on   the   roof   of  Hotel 
Statler  recently 


First  Lieut.  Ray  A.  Dunn,  First  Lieut.  Edward 
B.  Preis.  First  Lieut.  Lotha  A.  Smith,  First 
Lieut.  Marshall  S.  Boggs,  First  Lieut.  Robert  H. 
Ellis,  First  Lieut.  Leo  F.  Post,  First  Lieut. 
Charles  W.  Lamborn. 

Second  Lieut.  Landreth  M.  Harrison,  now  on 
sick  leave,  will  proceed  to  Fort  Snelling,  Minn., 
and  report  to  General  Hospital  No.  29. 

Second  Lieut.  Herbert  S.  Sawyer,  now  a  pa- 
tient at  General  Hospital  No.  2,  Fort  McHenry, 
Md.,  will  proceed  to  Hazelhurst  Field,  Long 
Island,  N.  Y. 

Second  Lieut.  Herbert  R.  Kendall,  now  at 
General  Hospital  No.  2  Fort  McHenry,  Md.,  is 
transferred  to  Letterman  General  Hospital,  San 
Francisco,   Cal.       .  •  - 


A.  Clune  will  proceed  by 
,  1919;  from- Washington, 
.  Y.,  thence  by  aeroplane 
,  on  temporary  duty  in 
Service  of  the  Army,  for 
part  in  transcontinental 
by  aeroplane,  upon  com- 
his  proper  station,  Wash- 


First  Lieut.  Edmund 
rail,  on  or -about  June  3 
D.  'C,  to  New  York,  N 
to  -  San_  Francisco,!  Cal. 
connection  with  the  Air 
the  purpose  of  taking 
flight,  and  will  return 
pletion  of  this  duty,  to 
ington,  D.  C. 

First  Lieut.  Richard  D.  Collins  will  proceed 
from  Rockwell  Field,  San  Diego,  Cal.,  to  Wash- 
ington, D.  C,  and  report  to  the  Director  of  Air 
Service. 

The  appointment  on  May  28,  1919,  of  First 
Lieut.  Albert  Joshua  Clayton,  for  the  period  of 
the  existing  emergency,  to  the  grade  of  captain, 
Air  Service,  is  announced. 

First  Lieut.  William  F.  Carroll  is  relieved 
from  _  further  duty  in  the  office  of  the  Director 
of  Air  Service,  and  will  report  in  person  to  the 
Chief  of  Staff  for  duty  with  the  geographic 
branch  of  the  Military  Intelligence  Division. 

Lieut.  Col.  Millard  F.  Harmon,  Jr.,  now  in 
Washington,  D.  C,  at  the  expiration  of  the  duty 
assigned  him  under  par.  2,  S.  0.,  No.  .65,  Panama 
Canal  Dept.,  May  10,  1919,  will  report  to  the 
Director  of  Air  Service  for  temporary  duty  not 
exceeding  15  days. 

Capt.  Paul  P.  Magoffin  will  report  to  the  Chief 
of  Staff  for  duty  with  the  Historical  Branch, 
War  ^  Plans  Division. 

First  Lieut.  Charley  Miller  will  proceed  to 
Camp  Dodge,  Iowa,  and  report  not  later  than 
7'ine  3,  1919,  to  the  commanding  general  for 
duty  in  connection  with  the  rifle  matches,  1919, 
and  upon  the  completion  of  this  duty  will  return 
to  his  proper  station. 

Second  Lieut.  John  L.  Leonard,  Aviation  Ser- 
vice, now  a  patient  at  General  Hospital  No.  32, 
Chicago,  111.,  is  transferred  to  General  Hospital 
No.  40,  St.  Louis,  Mo. 


Second  Lieut.  William  G.  Davidson  will  pro- 
ceed to  Camp  Travis,  Tex. 

Second  Lieut.  Samuel  F.  Hurt  will  proceed  to 
Hazelhurst  Field,  Mineola,  Long  Island   N  Y 
thence  to  Fort  Hancock,  N.  J.,  thence  to  Little 
Silver,   N.   J.,   on   temporary   duty;    thence  to 
ttazelnurst  Field,  Mineola,  Long  Island,  N.  Y. 

,n¥nr-J0'  -S-  9,-  No-  10S-°.  W-  D-.  May  5, 
1919,  directing  First  Lieut.  William  J.  Doyle  to 
proceed  from  Buffalo,  N.  Y.,  to  Washington,  D. 
U,  is  amended  so  as  to  direct  him  to  proceed 
from  Buffalo,  N.  Y.,  to  Taylor  Field,  Mont- 
gomery, Ala. 

By  direction  of  the  President,  the  following- 
named  officers  of  the  Signal  Corps  are  relieved 
trom  detail  in  that  corps,  to  take  effect  June  2, 
1919,  and  are  detailed  for  service  and  to  fill 
vacancies  m  the  Aviation  Section,  to  take  effect 
tune  3h  "IS:  Maj  Joseph  B.  Douglas?  Capt. 
James  G.  Boswell,  Capt.  Oscar  Westover,  Capt. 

Ora  M.  Baldinger,  First  Lieut.  Edwin  J.  House. 

Second  Lieut.  Peter  W.  Welch  will  proceed  to 
Cleveland,  Ohio;  thence  to  Dayton,  Ohio;  thence 
to  Cleveland,  Ohio;  thence  to  Hazelhurst  Field 
Mineola,  Long  Island,  N.  Y.,  for  the  purpose 
ot  testing  navigation  instruments  to  be  used  on 
transcontinental  flight,  and  upon  completion  of 
this  duty  will  return  to  his  proper  station  Wash- 
ington, D.  C. 

The  following  promotions  for  the  period  of  the 
existing  emergency  are  announced:  To  be  cap- 
tain, First  Lieut.  John  D.  Hartigan.  To  be  first 
lieutenants,  Second  Lieuts.  Harold  Kenneth  At- 
kinson, George  W.  Rowden,  Clarence  Herkel 
Johnson,  Frederick  Hamilton  Lovenberg,  Frank- 
lin J.  Rosemeir,  Malcolm  E.  Schroyer. 

tj>  F;r|t.,,Li""*-  Elmo  N-  Pickerill  will  proceed  to 
-Port  bill,  Okla. 

Second  Lieut.  Robert  K.  Hall,  upon  the  ex- 
piration of  his  present  sick  leave,  will  proceed  to 
Walter  Reed  General  Hospital,  Takoma  Park, 
u.  C.  for  treatment. 

Second  Lieut  Charles  R.  Colt  will  proceed  to 
Boiling  Field,  Anacostia,  D.  C. 

*  Ca%_  John  A'  Macready  will  proceed  to  Day- 
ton, Ohio,  and  report  to  the  Chief  Engineering 
Division,  Air  Service,  for  duty. 

Maj.  Maurice  Connolly  is  relieved  from  further 
duty  in  the  office  of  the  Director  of  Air  Service 
and  will  report  to  Hazelhurst  Field,  Mineola 
Long  Island,  N.  Y. 

Second  Lieut.  George  H.  Burgess  will  proceed 
to  Fort  Hancock,  N.  J.,  on  temporary  duty, 
thenc  to  Hazelhurst  Field,  Mineola,  Long  Island! 

Second  Lieut  Winfield  S.  Hamlin  will  proceed 
to  Hampton  Va.,  for  assignment  to  the  School 
of  Aerial  Photography. 

m,Urch,?f  par-  213'  S-  °-  No-  46-0,  Feb.  25, 
1919,  W.  D.  as  rates  First  Lieuts.  Merton  L. 
Campbell  and  Lloyd  A.  Hamilton  as  military 
aviators  is  revoked. 

i,7Ca,p-t-  CMion  F-  Wheeler  will  proceed  to 
Washington,  D.  C,  on  temporary  duty  not  to 
exceed  10  days,  thence  to  Hazelhurst  Field, 
Mineola,  Long  Island,  N.  Y.;  thence  to  San 
Diego,  Cal.,  on  temporary  duty;  thence  to  San 
Francisco,  Cal.,  reporting  upon  arrival  to  the 
general  superintendent  Army  Transport  Service, 
Fort  Mason,  San  Francisco,  Cal.,  for  transpor- 
tation to  the  Philippine  Islands,  and  upon  ar- 
rival there  report  to  the  commanding  general 
Philippine  Department  for  duty. 

Maj.  James  M.  White  will  proceed  to  San 
Francisco,  Cal.,  and  report  to  the  General  Super- 
intendent Army  Transport  Service  for  transpor- 
tation to  the_  Philippine  Islands,  and  upon  ar- 
rival at  Manila  will  report  to  the  commanding 
general  Philippine  Department. 

Second  Lieut.  Ben  B.  Ehrlichman  will  proceed 
to  Sacramento,  Cal.,  and  report  to  the  com- 
manding officer  Mather  Field. 

Second  Lieut.  Rudolph  L.  Ehrlichman  will  pro- 
ceed to  Sacramento,  Cal.,  and  report  to  the  com- 
manding officer  Mather  Field. 

Second  Lieut.  Wallace  Brown  is  relieved  from 
further  treatment  at  Hospital  No.  2,  Fort 
McHenry,  Md.,  and  will  proceed  to  Hazelhurst 
Field,  Long  Island,  N.  Y. 

First  Lieut.  Eugene  R.  Scroggie  is  relieved 
from  further  treatment  at  General  Hospital  No. 
2,  Fort  McHenry,  Md.,  and  will  proceed  to 
Hazelhurst  Field,  Long  Island,  N.  Y. 

(Continued  on  page  702) 


FOREIGN  NEWS 


Santiago-Valparaiso  Aerial  Mail  Service  in  Regular  Operation 

The  first  regular  aeroplane  mail  service  to  be  maintained  in  South 
America  is  that  which  operates  between  Santiago  and  Valparaiso —  the 
two  main  centres  of  population  in  the  Republic  of  Chile.  The  Chilian 
railway  system  is  unsatisfactory,  the  journey  between  the  two  cities 
occupying  some  three  hours,  excluding  the  wait  for  half  an  hour  or  so 
which  is  the  invariable  rule  at  the  half-way  junction  of  Llay-Llay. 
For  the  new  mail-carrying  service,  which  has  been  in  successful 
operation  for  some  weeks,  a  number  of  the  Bristol  monoplanes  which 
were  recently  presented  by  the  British  to  the  Chilian  Government, 
are  employed.  The  Chilian  pilots  employed  have  proved  particu- 
larly skilled  in  their  work. 

No  Sales  of  German  Aircraft  Permitted 

Paris. — General  Nudant,  on  behalf  of  the  Allied  Governments,  has 
informed  the  German  Armistice  Commission  that  all  sales  of  German 
aeroplanes  to  foreigners  are  forbidden,  and  has  demanded  the  im- 
mediate steps  be  taken  to  put  a  stop  to  such  sales. 

Peace  Treaty  Delivered   by  Aeroplane 

In  order  that  the  Peace  Treaty  could  be  *  in  the  hands  of  the  Ger- 
man Government  at  the  same  time  as  the  terms  were  formally  pre- 
sented to  the  German  delegates,  a  Versailles  on  May  7,  a  copy  was 
dispatched  by  aeroplane  on  the  previous  day  to  a  Rhine  aerodrome, 
when  another  machine  conveyed  it  to  Weimar. 

On  a  French  military  machine,  the  Danish  Lieutenant  Pauli  Krause, 
accompanied  by  Lieutenant  Sabouret,  on  May  10  flew  from  Villacou- 
blay  to  Copenhagen  in  8  hours,  carrying  a  copy  of  the  Peace  Treaty  to 
the  Scandinavian  Governments. 


Aerial  Transportation  in  Vancouver 

A  message  from  Vancouver,  B.C.,  states  that  the  first  aerial  trans- 
portation company  began  business  there  a  few  weeks  ago.  A  landing 
ground  of  26  acres  has  been  secured,  and  hangars  are  being  erected. 
Flights  can  be  made  for  pleasure  or  commercial  purposes.  Three  two- 
seater  machines  are  available,  with  former  members  of  the  R.A.F. 
as  pilots  and  mechanics. 

Conditions  of  Australian  $50,000  Prize 

It  is  stated  that  the  preliminary  conditions  of  the  Australian  Gov- 
ernment's offer  of  a  $50,000  prize  for  the  first  Australian  airman  to 
fly  from  Great  Britain  to  the  Commonwealth  have  been  arranged  at 
a  conference  attended  by  representatives  of  Mr.  Andrew  Fisher  (High 
Commissioner  for  Australia  in  London ) ,  the  Royal  Aero  Club,  and 
the  Air  Ministry. 

The  prize,  which  must  be  won  before  December  31,  1920,  is  open 
only  to  Australians  in  seaplanes,  flying  boats,  or  aeroplanes  of  all- 
British  make.  The  distance,  varying  from  15,000  to  17,000  miles, 
according  to  the  route,  must  be  completed  in  720  hours, 

Canadian  Air  Force  to  Be  Disbanded 

Ottawa,  June  2.- — The  Canadian  Air  Force — organized  a  year  ago 
and  made  up  of  two  fighting  squadrons — soon  will  be  only  a  war 
memory.  Official  announcement  of  its  disbandment  is  expected  to 
be  made  by  the  Government  in  tht  near  future. 

A  strong  fight  has  been  made  to  retain  some  portion  of  the  organiza- 
tion intact,  famous  Canadian  aces  like  Captain  Bishop,  V.  C.,  and 
Captain  Barker,  V.  C,  interesting  themselves  in  the  proposal;  but 
as  the  scheme  involved  an  intial  expenditre  of  $10,000,000  the  Govern- 
ment, for  financial  reasons,  has  decided  against  it. 

The  Canadian  Air  Force  was  organized  upon  the  insistent  demand 
of  the  Canadian  people  that  the  Dominion  should  be  represented  at  the 
front  by  a  distinctively  Canadian  flying  corps.  Up  to  that  time,  al- 
though at  least  40  per  cent,  of  the  British  flying  corps  was  made 
up  of  Canadians,  Canada  had  no  force  of  her  own. 


Madrid  to  London  Flight  Made  in  12  Hours  by  DH-4 

London. — A  British  aeroplane  flew  from  Madrid  to  London  recently 
within  12  hours.    The  train  journey  takes  about  45  hours. 

There  were  two  stops  for  food  and  petrol.  The  route  followed 
represents  a  distance  of  987  miles,  or  more  than  half  the  distance 
across  the  Atlantic  between  Newfoundland  and  Ireland.  The  speed 
works  out  at  about  78  miles  an  hour. 

This  magnificent  feat  was  accomplished  by  Lieutenant-Colonel  W.  D. 
Beatty,  R.A.F.,  with  Lieutenant  G.  M.  Jeffery,  R.A.F.,  as  observer, 
in  a  DH-4  military  machine  with  a  single  350-h.p.  Rolls-Royce  Eagle 
Mark  VIII  engine. 

Colonel  BeaUy  left  Madrid  at  6.15  a.m.  He  landed  at  Kenley  aero- 
drome, near  Croydon,  at  6  p.m. 

The  first  stop  was  at  Pau,  after  a  high  flight  across  the  Pyranees, 
and  the  second  at  Tours,  and  thence  the  machine  flew  direct  to 
Kenley. 

Colonel  Beatty,  who  piloted  the  machine  for  the  whole  journey,  was 
formerly  at  the  Air  Ministry  in  charge  of  the  administrative  work  in 
connection  with  the  School  of  Aerial  Navigation,  and  he  joined  the  No. 
1  Communication  Squadron  especially  to  take  part  in  the  flight  of 
the  four  British  machines  to  Madrid.  These  flights  have  been 
arranged   by   the   Air    Ministry   for   demonstration  purposes. 


French  Firm  Builds  Large  Seaplane 

It  is  probable  that  the  first  French  machine  to  attempt  a  North 
Atlantic  crossing  will  be  a  giant  hydravion  constructed  near  Bor- 
deaux. Successful  trials  have  already  been  carried  out.  It  has 
a  span  of  23  metres,  a  length  of  13  meters,  and  a  central  hull.  It 
can  carry  2,000  litres  of  petrol,  and  its  motive  power  is  a  500  h.p. 
Sunbeam,  turning  a  four-bladed  airscrew.  Burrie,  a  pre-war  aviator 
carried  out  the  trials.  •  It  was  constructed  by  Messrs.  Bonneville, 
Musset,  Dufau,  Caussegne. 


London  Evening  News  Uses  Regular  Aeroplane  Delivery 

London. — The  London  Ez'ening  News  is  the  first  newspaper  to  estab- 
lish its  own  aerial  delivery.  Mr.  Sidney  Pickles  is  the  first  pilot.  A 
Rolls-Royce  motored  Fairey  biplane  is  used  which  carries  its  cargo 
between  Lambeth  and  Westminster  bridges  to  the  east  coast. 


Air  Passenger  Service 

Madrid,  May  30. — A  company  has  been  formed  with  Spanish  capital 
to  inaugurate  a  passenger,  mail  and  merchandise  aerial  service  between 
Madrid  and  several  of  the  provincial  capitals. 


R-34  in  21 -Hour  Flight 

London,  June  1. — The  airship  R-34,  after  an  adventurous  trip  in  the 
sky  extending  over  twenty-one  hours,  was  able  to  descend  safely  at  her 
destination  at  East  Fortune,  Haddingtonshire.  It  was  expected  that  she 
would  arrive  at  East  Fortune  within  an  hour  or  so,  and  food  for  the 
crew  sufficient  for  only  a  short  trip  had  been  taken  aboard.  Two  hours 
after  the  start  the  airship  was  over  East  Fortune,  but  owing  to  the  haze 
it  was  deemed  expedient  that  it  should  remain  aloft. 

From  the  North  Sea  a  thick  fog  developed,  and  during  the  night  the 
officers  realized  that  they  were  completely  lost.  At  last  they  found 
themselves  twenty  miles  over  the  North  Sea.  Subsequently  they  reached 
the  aerodrome  and  cruised  overhead  all  night  in  the  hope  of  landing  in 
the  morning.  But  the  fog  prevented  this,  so  eventually  they  steered 
south. 

In  the  afternoon,  when  the  fog  lifted,  the  R-34  was  able  to  descend 
at  her  destination.  The  crew,  after  twenty-one  hours  in  the  air,  were 
in  a  state  of  exhaustion  from  the  want  of  food.  The  most  troublesome 
passengers  were  three  dogs  and  a  cat  who  were  manifestly  uncomfortable 
the  whole  time. 


Sectional  view  of  the  200  h.p.  Hispano-Suiza  motored  Sopwith.  "Dolphin"  single  seater  fighter 
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CLUBS 


PACIFIC  NORTHWEST  MODEL  AERO 
CLUB 

921  Ravenna  Boulevard,  Seattle,  Wash. 
BAY  RIDGE  MODEL  CLUB 
8730  Ridge  Boulevard,  Bay  Ridge,  Brooklyn 
INDIANA  UNIVERSITY  AERO  SCIENCE 
CLUB 
Bloomington,  Indiana 
BROADWAY  MODEL  AERO  CLUB 
931  North  Broadway,  Baltimore,  Md. 
TRIANGLE  MODEL  AERO  CLUB 

Baltimore,  Md. 
NEBRASKA  MODEL  AERO  CLUB 
Lincoln,  Nebraska 


DENVER  MODEL  AERO  CLUB 
2820  Raleigh  St.,  Denver,  Colo. 
BUFFALO  AERO  SCIENCE  CLUB 
c/o  Christian  Weyand,  48  Dodge  St., 

Buffalo,  N.  Y. 
THE  ILLINOIS  MODEL  AERO  CLUB 
Room    130,   Auditorium   Hotel,   Chicago,  111. 
SCOUT  MODEL  AERO  CLUB 
304  Chamber  of  Commerce  Bldg., 
Indianapolis,  Indiana 
MILWAUKEE  MODEL  AERO  CLUB 
455  Murray  Ave.,  Milwaukee,  Wis. 


CONCORD  MODEL  AERO  CLUB 
c/o  Edward  P.  Warner,  Concord,  Mass. 
MODEL  AERO  CLUB  OF  OXFORD 
Oxford,  Pa. 
CAPITOL  MODEL  AERO  CLUB 
1726  M  Street,  N.  W. 
Washington,  D.  C. 
AERO  SCIENCE  CLUB  OF  AMERICA 
Beach  Bldg.  E.  23rd  St, 
N.  Y.  City 
AERO  CLUB  OF  LANE  TECHNICAL 
HIGH  SCHOOL 
Sedgwick  &  Division  Streets,  Chicago,  111. 


FOR  the  benefit  of  the  less  experienced  model  builders  and 
for  those  who  have  written  to  me  asking  for  dimensions 
of  the  Lauder  Racing  Model  (which  was  a  former  record 
holder  for  distance,  hand-launched)  I  am  reprinting  an  article 
taken  from  an  early  issue  of  Aerial  Age.  Although  this 
model  was  designed  nearly  four  years  ago,  it  is  still  in  line 
with  the  models  of  to-day  and  with  little  practice  and  careful 
construction  the  model  flyer  can  get  wonderful  results  from  it. 

In  order  that  those  interested  may  obtain  an  idea  of  the 
constructional  details  that  tend  to  make  the  model  the  won- 
derful flyer  it  is,  we  will  attempt  to  give  a  very  complete 
description  of  the  model.  Some  time  before  the  National 
Competitions  were  held  the  model  made  a  flight  of  195  sec- 
onds, this  constituting  a  world's  record  for  duration  for  this 
type  of  model.  In  the  contests  the  model  flew  3,537  feet, 
which  is  also  a  world's  record  for  distance.  It  will  therefore 
be  noted  that  this  model  is  both  a  distance  and  duration  flyer, 
both  qualities  being  seldom  found  in  one  model. 

Reference  to  the  accompanying  drawings  will  give  a  clear 
idea  of  the  constructional  details. 

,  The  frame  or  fuselage  consists  of  two  side  members  40 
inches  in  length,  of  straight  grained  spruce.  At  the  center 
each  member  is  of  approximately  circular  cross  section,  and 
is  54  01  an  >ncn  in  diameter.  The  members  taper  to  about 
3/16  of  an  inch  at  the  ends,  the  circular  cross  section  being 
maintained  throughout.  The  frame  is  braced  by  a  strip  of 
bamboo  of  streamline  form,  extending  from  one  side  mem- 
ber to  the  other,  18  inches  from  the  apex  of  the  frame.  The 
ends  of  this  brace  are  bent  to  run  parallel  to  the  side  mem- 
ber of  the  frame,  where  they  are  secured  by  binding  with 
silk  thread  and  gluing.  Piano  wire  hooks  are  also  secured 
to  the  side  members  of  the  frame  adjacent  to  the  ends  of  the 
cross  brace,  and  from  these  hooks  extend  wires  of  steel 
(No.  2  music  wire),  which  run  diagonally  to  the  rear  brace 
or  propeller  bar  where  they  are  secured.  The  frame  is 
braced  further  by  an  upwardly  arched  strip  of  bamboo,,  as 
shown  in  the  dawings,  this  strip  being  2J/>  inches  in  height. 
At  the  top  of  this  brace  are  two  bronze  strips  of  No.  32 
gauge,  one  above  the  other,  one  on  top  of  the  brace  and 
the  other  below.  Adjacent  to  the  ends  of  these  strips  of 
metal  are  perforations,  through  which  pass  bracing  wires, 
one  of  which  wires  run  to  the  apex  of  the  frame,  where  ,a 
hook  is  mounted  for  its  reception,  and  the  other  two  wires  ex- 
tend to  the  rear  of  the  frame  where  they  are  secured  to  the 
propeller  brace.  The  propeller  brace  consists  of  a  strip  of 
streamlined  spruce,  1134  inches  in  length.  The  propellers  be- 
ing at  an  angle,  clearance  is  allowed  of  54  of  an  >ncn  wide  at 
the  center,  tapering  to  3/16  of  an  inch  at  the  ends.  The  ends 
of  the  propeller  brace  extend  out  1  inch  from  the  side  mem- 
bers of  the  frame  to  allow  room  for  the  rubber  motors.  In 
order  to  avoid  slotting  the  ends  of  the  side  members  of  the 
frame  so  that  the  propeller  brace  can  be  secured  therein,  thin 
strips  of  bamboo  are  secured  above  and  below  the  end  of 
each  side  member — by  binding  with  silk  thread  and  gluing  the 
space  between  these  bamboo  strips  being  utilized  for  the 
brace  which  is  securely  bound  and  glued  therein.  The  pro- 
peller bearings  consist  of  strips  of  very  thin  bronze  (No.  32 
gauge),  about  3/16  of  an  inch  in  width,  bent  over  ^-mcn 
strips  of  German  silver  tubing,  the  tubing  being  soldered  to 
the  bronze  strips  and  the  propeller  brace,  which  fits  between 
the  upper  and  lower  portions  of  the  bronze  strips  is  securely 
bound  and  glued  thereto. 

The  propellers  are  cut  from  solid  blocks  of  pine,  and  are 


12  inches  in  diameter.  The  blade,  at  its  widest  portion,  meas- 
ures \y%  inches.  The  blades  are  cut  very  thin,  and  in  order  to 
save  weight,  they  are  not  shellaced  or  painted. 

The  propeller  shafts  of  piano  wire  (No.  20  size)  to  fit 
the  tubing  used  in  the  bearings,  pass  through  the  propellers 
and  are  bent  over  on  the  outer  side  to  prevent  turning.  A  few 
small  bronze  washers  are  interposed  between  the  propellers 
and  the  outer  ends  of  the  tubing  to  minimize  friction  when 
the  propellers  are  revolving.  Twelve  strands  of  rubber  are 
used  for  each  propeller,  the  rubber  being  %  inch  flat. 

The  planes  are  both  double  surfaced,  and  are  of  the  swept 
back  type.  The  span  of  the  main  plane  is  28J4  inches,  with  a 
chord  of  by2  inches.  The  elevator  has  a  span  of  15  inches 
with  a  chord  of  4^4  inches.  The  main  plane  has  eleven  double 
ribs,  these  ribs  being  built  up  on  main  beams  of  spruce, 
1/16  x  3/16  inch,  the  front  beam  being  placed  1J4  inches  from 
the  entering  edge,  and  the  second  beam  . being  2  inches  back 
from  the  front  beam.  The  entering  and  trailing  edges  are 
formed  from  a  single  strip  of  thin  split  bamboo,  all  the  joints 
being  made  by  binding  with  thin  silk  and  gluing.  The  ele- 
vator is  constructed  in  like  manner,  except  that  it  only  has 
seven  ribs,  and  the  measurements  are  as  above  set  forth. 
Both  planes  are  covered  with  goldbeater's  air  "zephyr"  skin, 
which  is  first  glued  in  place  and  then  steamed,  and  given  a 
coat  of  a  preparation  used  for  this  purpose. 
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Aeronitis  is  a  pleasant,  a  decidedly  infectious  ailment,  which  makes  its  victims  "flighty,"  mentally  and 
physically.  At  times  it  has  a  pathologic,  at  times  merely  a  psychologic  foundation.  It  already  has 
affected  thousands;  it  will  get  the  rest  of  the  world  in  time.  Its  symptoms  vary  in  each  case  and  each 
victim  has  a  different  story  to  tell.  When  you  finish  this  column  YOU  may  be  infected,  and  may  have 
a  story  all  of  your  own.  If  so,  your  contribution  will  be  welcomed  by  your  fellow  AERONUTS. 
Initials  of  contributor  will  be  printed  when  requested. 


They  Took  a  Chance  with  Death 

They  took  a  death  defying  chance 

Did  Hawker  and  his  mate 

And  with  true  sportsmen's  spirits  they 

Gave  no  thought  to  the  fate 

That  might  o'er  take  them  'ere  they  reached 

The  goal  they  had  in  view 

But  trusted  to  the  elements 

And  God  to  see  them  through 

They've  set  a  record  even  if 
The  stake  for  which  they  played 
Is  lost  for  their  brave  death  and  the 
Great  task  that  they  essayed 
Has  won  the  admiration  of 
The  whole  world  and  their  fame 
Will  live  fore'er,  for  they  were  not 
Afraid  to  "play  the  game." 

'Tis  by  such  supermen  as  these 

That  daring  deeds  are  done 

They  blaze  a  new  trail  here  and  there 

And  new  records  are  won 

And  in  the  sporting  world  to-day 

Many  will  emulate 

The  daring  spirits  of  such  men 

As  Hawker  and  his  mate. 

— Rose  Villar. 


Owing  to  certain  necessary  preparations  for  the  trans-Atlantic 
flight,  Dad  is  going  to  have  some  water  bill  to  pay  next  time 

— By  Fontaine  Fox,  in  the  N.  Y.  "Globe" 


Everybody  Can  See  It 

"I  don't  like  flying  a  bit,"  said  pretty  little  Mrs.  Newlyrich. 
"I  know  this  aeroplane  cost  more  than  a  limousine,  but 

we've  got  to  fly  so  high  nobody  can  see  it." 


When  is  a  Landing  "T"  Not  a  "T" 

A  humorous  incident  was  brought  to  light  by  one  of 
Souther  Field  Georgia's  flyers  in  relating  a  trip  taken  in 
one  of  Uncle  Sam's  airships  to  a  small  town  in  support  of 
the  Victory  Loan. 

The  most  essential  attribute  to  Aviation  is  a  desirable  land- 
ing field  and  an  additional  asset  to  a  flyer  is  to  know  which 
way  the  wind  is  blowing,  near  the.  ground,  for  it  is  neces- 
sary in  landing  and  taking  off  a  ship  to  do  so  into  the  face 
of  the  wind. 

On  an  active  field  strips  of  white  canvas  12  feet  long  and  1 
foot  wide  are  laid  out  on  the  ground  in  the  form  of  the 
capital  letter  "T"  the  top  of  the  "T"  facing  the  wind.  The 
flyer  upon  seeing  this  from  the  air  will  be  assured  the  direc- 
tion of  the  wind. 

Before  starting  on  his  trip  the  flyer  has  informed  the 
Chairman  of  the  Victory  Loan  Committee  over  the  phone 
the  necessity  of  a  good  landing  field  and  also  if  possible  he 
would  appreciate  their  having  a  landing  "T"  on  the  Field. 
He  was  assured  this  would  all  be  attended  to.  Upon  arriving 
at  the  town,  there,  just  on  the  outskirts,  was  a  well-laid-out 
landing  field ;  upon  getting  closer  the  pilot  observed  what 
appeared  to  be  an  immense  cross  standing  upright  in  the 
center  of  the  field.  Someone  had  taken  advantage  of  a 
large  tree  in  the  center  of  the  field,  had  stripped  it  of  its 
branches  and  then  nailed  a  large  board  across  the  top  of  the 
tree ;  the  whole  thing  painted  white  and  this  was  a  land- 
ing "T." 

The  pilot  wrote  a  little  note  and  dropped  into  the  field 
saying,  "I  am  very  sorry  but  your  field  is  too  small  to  land 
in." 

This  enthusiasm  and  desire  of  all  the  southern  towns  to 
meet  with  every  requirement  of  aviation  is  bound  to  have 
its  effect,  and  we  can  readily  predict  that  such  towns  as  this, 
even  though  they  make  an  innocent  error  the  first  time,  will 
be  eventually  rewarded  by  being  one  of  the  regular  stops  on 
an  aerial  mail  or  passenger  route. 

— Wilson. 


Double  Crossed 

''Ever  study  symbols?"  asked  the  philosopher  at  the  'dome. 
"Funny  thing  the  Huns  put  a  cross  on  their  planes,  and 
that's  what  most  of  'em  got.  The  Allies  put  rings  on  theirs, 
and  our  flying  men  made  rings  round  the  Huns. 


Wear  Bathing  Togs 

Reporter :  "You  seem  uneasy  about  the  Atlantic  trip,  sir. 
May  I  ask  the  cause?" 

Aviator:  "It's  this  difference  between  the  Newfoundland 
and  the  London  time." 

"How  does  that  worry  you?" 

"I  can't  work  out  whether  I  ought  to  start  in  my  evening 
togs  or  not." 


Auroara 

Alarmed  passengers :  "What  was  that  terrible  noise,  Cap- 
tain.   Has  one  of  the  balloons  burst?" 

As  a  matter  of  fact,  it  was  too  true.  But  did  that  gallant 
old  skipper  lose  his  head?  "Ladies  and  gentlemen,"  he  said, 
"will  you  please  return  to  your  cabins.  Everything  is  all 
serene  on  this  airship.  What  you  heard  was  the  day  break- 
ing.— Aircraft. 
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Aircraft  Advertising  Agency,  Inc. 


280  Madison  Avenue 
New  York 

"AERO-ADS" 

by 

"AERO  EXPERTS 
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The  AIRCRAFT  ADVERTISING 
AGENCY,  INC.  aims  to  cover  the  ad- 
vertising field  for  aeronautics,  includ- 
ing: 

DISPLAY  ADVERTISING  for  Gen- 
eral Advertisers  on  Dirigible,  Kite,  and 
Spherical  Balloons,  Aeroplanes, 
Streamers  from  Aircraft,  and  by  the 
dropping  of  Souvenirs  and  Handbills 
from  the  Air ; 


PREPARATION  OF  COPY  and 
SKETCHES  and  the  PLACING  of 
ADVERTISING  for  manufacturers 
of  Aircraft,  Accessories,  and  Aviators' 
equipment,  in  aircraft  and  other  peri- 
odicals. 

AERIAL  PHOTOGRAPHS  of  Cities, 
Summer  Resorts,  Country  Places,  Real 
Estate  Developments,  Etc. 


(This  Agency  will  be  glad  to  hear  from  aviators  and  companies  who  have  aeroplanes,  or 
balloonists  who  have  balloons,  available  for  advertising  purposes  in  any  part  of  the  country, 
and  who  are  in  a  position  to  undertake  and  carry  out  business  of  this  kind.) 


THE  AIRCRAFT  ADVERTISING  AGENCY,  Inc. 

GRANVILLE  A.  POLLOCK,  Pres.         S.  HERBERT  MAPES,  Vice-Pr.         REED  G.  LANDIS,  Vice-Pr.  WILLIAM  MENKEL,  Sec'y. 
(Late  Captain  U.  S.  Air  Ser-                  (Late  Captain  U.  S.  Air  Ser-              (Late   Major    M.   A.,    U.    S.  (Late  Captain  U.  S.  Air  Ser- 

vice;   Member    Lafayette   Es-  vice;    formerly    Pres.    Mapes  Air  Service,  Second  Ranking  vice;  formerly  with  Review  of 

cadrille;  Aeronautic  Engineer.)  Construction  Co.)  American  "Ace.")  Reviews.) 
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"Come  along  and  Fly,  you  don't  need  to  be  afraid,  for  we  will 
insure  you." 


The  Aero  Protective  Assn. 

(Incorporated) 

"We  have  the  altitude  record  for  service  in 
the  insurance  field 
AND 

Payne  &  Richardson 

Incorporated 
"Better  be  Safe  than  Sorry" 
OFFICES: 

ATLANTIC  CITY,  N.  J. 
301  Albany  Ave.    &  South  Boulevard 
New  York  City,  N.Y.,  280  Madison  Ave. 

PAYNE  &  RICHARDSON: 
New  York  City,  N.  Y.,  76  William  Street 
Bridgeport,    Conn.,    325    Meigs  Building 
Newark,  N.  J.,  22  Clinton  Street 
(A.  J.  Redway  Jr.,  Manager  of  Newark  Office) 


Pioneers  in 

Aviation  Insurance  of  all  kinds  in  the  U.  S. 


We  write  all  lines  of  insurance  on  AERO- 
PLANES,  SEAPLANES,  DIRIGIBLES, 
KITES,  FREE  BALLOONS,  etc. 

Compensation,  public  liability,  property 
damage,  accident  and  life  insurance  on  passen- 
gers and  pilots.  Fire,  theft,  burglary  and  col- 
lision.   

No  matter  what  you  want  to  insure,  come 
to  us. 

We  make  a  specialty  of  AUTOMOBILE 
policies.   

All  officers  and  directors  are  ex-service  men 

Charles  H.  Payne,  Ensign  Naval  Aviation;  J.  W.  Moore, 
Richardson,  1st  Lieut.  U.  S.  Inf.;  Major  Landis,  Granville  A 
Pollock,  Capt.  U.  S.  Air  Service;  S.  Herbert  Mapes,  Capt. 
U.  S.  Air  Service;  William  Menkel,  Capt.  U.  S.  Air  Service 


Night  Landing  Apparatus  to  Indicate  Distanch  of 
Aeroplane  from  Ground 

THREE  searchlights,  which  are  run  by  a  fan  generator 
attached  to  the  aeroplane,  make  up  the  apparatus  to  indi- 
cate the  distance  of  an  aeroplane  from  the  ground  in 
night  landing.  Two  searchlights,  located  under  the  extreme 
ends  of  the  lower  planes,  project  their  rays  perpendicularly 
to  the  line  of  flight,  and  in  such  a  manner  that  they  cross  at 
a  certain  distance.  A  third  searchlight  located  at  the  end  of 
the  fuselage  projects  its  ray  so  that  it  crosses  the  others. 
Each  light  is  mounted  on  a  joint  in  such  a  fashion  that  it 
may  be  moved  from  side  to  side. 

The  regulating  consists  in  giving  to  the  searchlight  such  an 
angle  that  the  three  rays  meet  exactly  on  0,  a  point  located 
slightly  in  front  on  the  line  of  flight,  so  that  when  descending 
as  the  horizontal  appearance  is  lost,  the  rays  meet  geometri- 
cally in  front  of  the  pilot,  permitting  him  to  see  accurately 
the  beacons  which  he  should  always  keep  in  sight. 


Diagram  of   the  use  of  night  landing  lights 


Its  use  is  as  follows :  If,  for  example,  the  pilot  is  at  an 
altitude  of  500  meters,  he  prepares  to  land,  he  notes  on  his 
altimeter  the  precise  altitude.  He  knows  that  from  there  it 
will  take  T  seconds  to  get  to  the  ground ;  and  he  has  only  to 
go  through  these  few  operations : 

1.  — He  switches  on  the  dynamo  and  commences  to  de- 

scend. 

2.  — He  takes  care  that  the  ray  of  the  rear  searchlight 

(which  at  this  altitude  is  ahead)  reaches  progressively 
point  O,  which  has  been  calculated  in  such  a  manner 
that  it  is  reached  at  40  meters,  for  example. 

Then  the  pilot  knows  that  it  takes  T  seconds  to  land,  a 
time  so  short  that  he  should  straighten  out  his 
machine  immediately. 

The  advantages  are :  1 — The  machine  does  not  require 
special  construction  to  accommodate  this  apparatus.  2 — It  is 
neither  bulky  nor  expensive.  3 — It  brings  the  pilot  over  point 
O  from  which  he  may  land  in  a  given  number  of  seconds. 
4 — It  is  no  bother  (only  the  dynamo  need  be  locked,  the 
movement  of  the  joints  and  connections  trued  up).  5 — The 
same  apparatus  might  be  employed  on  seaplanes,  as  it  is  ex- 
ceptionally hard  to  land  them  at  night. — Taken  from  ''Eureka" 
— translated  from  "Tohtli." 
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THE  THOMAS-M 

FOR  advanced  training  at  nearly  all  of  the  Government 
fields  the  S-4  C  Scout  has  become  popularly  familiar. 
For  this  stage  of  training-  the  S-4C  has  been  used  almost 
exclusively  because  of  its  ease  of  control  and  manoeuverability 
made  possible  by  its  small  size,  light  weight  per  horse  power 
and  generously  proportioned  control  surfaces. 

The  usual  armament  consists  of  a  fixed  Marlin  or  Browning 
machine  gun,  firing  through  the  sweep  of  the  propeller;  an 
Adis  telescopic  sight  mounted  at  the  level  of  the  pilot's  eyes. 

The  stick  type  control  is  used ;  ailerons  are  operated  by  steel 
tubes  run  concealed  in  the  upper  plane,  aft  of  the  rear  wing 
beam,  similar  to  the  French  Nieuport  Scout. 

The  S-4  C  is  suitable  for  use  as  a  sport  machine  and  for 
exhibition  purposes.    A  front  view  of  the  S-4  C  appeared  in 


.the  March  24  issue  of  Aerial  Age. 

General  Dimensions 

Span   26'  6" 

Length   19'  10" 

Height    8'  1" 

Weights 

Total  weight,  loaded  1,330  lbs. 

Area,  lifting  surface  (including  ailerons)  234  sq.  ft. 

Loading  per  sq.  ft.  lifting  surface  5.7  lbs. 

Required  horse  power  90 

Weight  of  machine  loaded  per  horse  power  14.8 


S-4  C  SCOUT 

Power  Plant 


Engine  Le  Rhone  (air  cooled  rotary)  80  H.P. 

Engine  R.P.M  1,250 

Fuel  capacity  30  gal. 

Fuel  duration  at  full  power  3J4  hours 

Oil  capacity  6  gal. 

Oil  duration  at  full  power  4J4  hours 

Propeller,  type  2  bladed 

Propeller,  diameter  8' 0" 

Propeller,   R.P.M  1,250 

Landing  Chassis 

Type   :  "Vee" 

Wheels   .  ..2  (tread  5  ft.) 

Tires  26'  X  3" 

Aeras  of  Control  Surfaces  (Square  Feet) 

Ailerons  25 

Elevators   16.8 

Rudder   :   8.5 

Horizontal  stabilizer  16.8 

Vertical  stabilizer   3.5 

Performances 

High  speed  97  M.P.H. 

Low  speed  45  M.P.H. 

Cilmb  in  first  10  minutes  7,500  feet 


The   Curtiss  Model    18-B  Biplane 

{Continued  from  page  676) 

ring  surrounding  the  cockpit,  and  one  which  fires  through  an 
opening  in  the  under  side  of  the  fuselage. 

Landing  Gear 

The  track  of  the  landing  gear  is  59^".  Wheels,  26"  in 
diameter.  The  axle  is  located  44J4"  from  the  nose  of  the 
fuselage,  and  49^4"  below  the  center  line  of  engine.  With 
the  machine  in  flying  position,  the  center  of  gravity  of  ma- 
chine occurs  at  a  point  16.6"  behind  the  axle  of  landing  gear. 

When  at  rest  on  the  ground,  a  straight  line  from  the  land- 
ing wheels  to  the  tall  skid  makes  an  angle  of  11°  15  minutes 
with  the  center  line  of  thrust. 

Tail  Group 

The  triangular  fin  is  3'  in  length  and  3'  6"  in  overall  height. 
Rudder,  46"  in  overall  height  and  31  11/16"  in  width.  The 
stabilizer  is  divided'  at  either  side  of  fuselage.  Maximum 
depth  at  the  body,  2'  5".  Maximum  span  overall,  lC  10^4". 
Elevators  are  18%"  in  width. 


Engine  Group 

The  engine  is  a  Curtiss  Model  K-12.  A  complete  descrip- 
tion of  it  appeared  in  the  February  3,  1919  issue  of  Aerial 
Age.  This  engine  is  a  12-cylinder  Vee  Type  with  cylinders 
cast  en  bloc.  Aluminum  is  used  extensively  in  its  con- 
struction. 

Rated  horsepower  at  2500  RP.M.  of  the  crankshaft,  400. 
Bore  and  stroke,  A1/?'  by  6". 

Ignition  is  supplied  by  two  high  tension  double  spark  six 
cylinder  magnetos,  located  at  the  front  end  of  engine  and 
driven  by  beveled  gears  from  vertical  shaft  through  flexible 
couplings. 

Two  Duplex  type  carburetors  are  used.  They  are  located 
between  groups  of  cylinders.  Carburetors  are  supplied  with 
an  auxiliary  altitude  hand-controlled  air  valve  and  also  with 
non-back-firing  screen. 

Without  oil  or  water,  tie  Model  K-12  weighs  680  pounds. 
Dead  weight  per  rated  horsepower,  1.70  pounds. 

Gasolene  is  consumed  at  rate  of  .55  pounds  per  B.H.P.  per 
hour;  oil,  .03  pounds  per  B.H.P.  per  hour. 

The  propeller  is  9'  0"  in  diameter.  In  flying  position,  the 
tips  of  the  propeller  clear  the  ground  by  8^2".  When  the 
machine  is  at  rest  there  is  a  clearance  of  17J4"  between  the 
propeller  tips  and  the  ground. 


The  Curtiss  Model  18-B  biplane  with  a  400  h.p.  Curtiss  Model  K  engine 
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For  All  Information  &  Specifications.  Harry  E.Tudor  sales  manager.299  madison  ave.ny.city 


(Continued  from  page  683) 
from  which  departure  was  taken  and  course  set 
for  St.  John's,  N.  F.  Continued  on  this  course 
until  daylight,  when  land  was  sighted  on  the  port 
bow.  This  proved  to  be  Great  Miquelon  Island. 
Then  skirted  St.  Pierre  Island  and  proceeded  up 
Placentia  Bay. 

-  "Radio  communication  was  established  with 
the  U.  S.  S.  Chicago  and  with  various  other 
ships  and  stations.  Difficulty  was  experienced  in 
receiving,  due  to  much  interference  from  the 
many  stations  all  working  on  600-meter  wave 
length.  The  readings  of  the  radio  direction 
finder  were  followed  for  about  two  hours,  when 
it  became  evident  that  certain  errors  existed. 
Comparisons  of  charts  and  visible  land  estab- 
lished the  position  of  the  C-5  to  be  in  the  ex- 
treme northern  end  of  Placentia  Bay. 

Compass  Readings  Inaccurate 

"Course  for  St.  John's  was  set.  This  carried 
the  C-5  over  a  railroad  which  was  identified  and 
followed.  Air  conditions  were  so  rough  that  it 
was  next  to  impossible  to  follow  a  compass 
course.  At  one  point  where  the  railroad  forked 
the  C-5  was  brought  low  enough  to  inquire  the 
proper  direction  to  follow  to  St.  John's. 

Continued  along  the  line  of  the  railroad  to 
Topsail,  Newfoundland ;  when  departed  from  it 
and  made  for  the  sea  outside  the  harbor  of  St. 
John's.  Then  came  in  over  the  harbor  and 
landed  at  Pleasantville  at  9:50  a.m.,  having  been 
in  the  air  for  25  hours  and  50  minutes. 

The  Landing 

"The  overland  trip  over  Newfoundland  was 
under  extremely  rough  air  conditions  and  with 
a  wind  of  about  40  miles  an  hour  and  stronger 
in  the  gusts.  The  general  wind  direction  was 
west,  though  gusts  seemed  to  come  from  all 
points  of  the  compass.  The  landing  at  Pleasant- 
ville was  perfect. 

"Great  credit  is  due  Lieutenant  Lawrence  and 
Ensign  Campbell,  who  made  it.  The  ground 
crew,  under  command  of  Lieutenant  C.  G.  Little, 
U.  S.  N.  R.  F.,  had  been  thoroughly  instructed 
in  their  duties  and  carried  out  their  part  of  the 
landing  in  a  most  satisfactory  manner.  Had 
such  not  been  the  case  a  wreck  would  probably 
have  resulted  at  this  time. 

"After  landing  the  C-5  was  turned  over  to  the 
ground  crew,  in  charge  of  Lieutenant  Little.  The 
C-5  was  secured  and  the  work  of  refueling  and 
gasing  started.  This  was  carried  on  only  with 
great  difficulty  on  account  of  the  rolling  and 
pitching  of  the  C-5.  The  wind  made  it  impos- 
sible to  hold  her  steady. 


C-5  Breaks  From  Moorings 

"Every  possible  effort  was  made  to  hold  the 
C-5,  but  this  finally  proved  to  be  impossible  and 
she  broke  adrift  from  her  moorings.  No  possible 
precaution  had  been  overlooked.  The  loss  of  the 
C-5  was  wholly  unavoidable. 

"The  total  duration  of  the  flight  was  25  hours 
and  50  minutes.  The  distance  covered  was  1,022 
sea  miles.  This  distance  .takes  no  account  of 
wide  variations  from  courses  caused  by  very  bad 
air  conditions.  These  variations  undoubtedly 
greatly  increased  the  actual  distance  covered,  but 
no  definite  estimate  is  possible. 

"During  the  flight  to  St.  John's  cold  was  the 
greatest  discomfort,  and  even  that  was  not  really 
serious.  Had  the  crew  not  been  outfitted  with 
flying  suits  completely  lined  with  fur  the  cold 
would  have  been  severe.  As  it  was  the  greatest 
trial  was  that  smoking  is  not  carried  on  in  a 
dirigible  and  nearly  immediately  upon  landing 
every  man  was  puffing  away  contentedly. 

"Before  starting  from  Montauk  a  supply  of 
milk,  chocolate,  canned  fruit,  canned  beans  and 
thermos  bottles  filled  with  coffee  and  water  had 
been  put  on  board.  Hardly  a  thing  except  the 
chocolate  was  touched  during  the  flight,  and  only 
a  part  of  that,  though  upon  getting  on  board  the 
Chicago  all  hands  made  up  for  missing  meals. 

"No  hunger  and  thirst  was  particularly  in  evi- 
dence at  any  time  while  in  the  air.  One  member 
of  the  crew  suffered  a  short  attack  of  'seasick- 
ness,' but  no  ill  effects  resulted.  While  in  the 
air  it  was  possible  to  crawl  about  the  car,  but  as 
the  air  grew  rougher  little  of  this  was  done. 

"For  the  most  of  the  time  the  crew  remained 
in  their  seats  except  as  reliefs  at  the  wheels 
changed  or  it  became  necessary  to  carry  messages 
back  and  forth  from  the  radio  cockpit.  Space 
was  available  in  the  radio  cockpit  for  a  man  tn 
curl  up  on  the  floor  and  sleep,  but  it  was  too  cold 
and  drafty  for  comfort.  Dozing  in  the  seats  was 
far  better. 

"All  told  the  discomforts  were  very  slight  and 
of  no  moment  as  compared  with  the  general  in- 
terest and  experience  of  the  flight." 


Special  Orders  123-124 

(.Continued  from  Page  695) 
The  appointments  of  the  following  named  of- 
ficers for  the  period  of  the  existing  emergency 
are  announced: 

To  be  colonels — Lieut.   Col.  Oscar  Westover, 


Lieut.  Col.  James  A.  Mars,  Lieut.  Col.  William 
K.  Pearson. 

To  be  lieutenant  colonel — Maj.  Horace  M. 
Hickam. 

To  be  first  lieutenant — Second  Lieut.  John  J. 
Redfield. 


The  following-named  officers  are  relieved  from 
further  duty  with  the  Spruce  Production  Divi- 
sion, Vancouver,  Wash.: 

Second  Lieutenants  Charles  M.  Cnmmins, 
John  A.  Dolan,  Alfred  Gagnon,  Isaac  Lashua, 
Frank  J.  Hellman,  William  H.  Taylor. 


The  following-named  officers  will  proceed  to 
Camp  Pike,  Ark.:  Capt.  Thomas  J.  Zimmerman, 
Second  Lieut.  Will  G.  White. 


Second  Lieut.  Forrest  D.  Bradshaw  will  pro- 
ceed to  Godman  Field,  Camp  Knox,  Stithton,  Ky. 


The  following-named  officers  are  detailed  for 
duty  with  the  direction  of  the  Director  of  Pur- 
chase, Storage  and  Traffic,  Hoboken,  N.  J. : 
Capt.  Clarence  E.  Osborne,  First  Lieuts.  Daniel 
Crawford  and  John  McGuire,  Second  Lieuts. 
Lloyd  J.  Peterson,  Theodore  B.  Stutzman,  Max 
W.  Henney,  John  B.  Shaver,  Carl  F.  Kennedy. 


Second  Lieut.  Rufus  J.  Pilcher  will  proceed 
to  March  Field,  Riverside,  Cal. 


Second  Lieut.  William  J.  Davidson  is  detailed 
for  duty  with  the  Medical  Department,  and  will 
proceed  to  Camp  Lewis,  American  Lake,  Wash., 
for  duty  in  the  base  hospital. 


Second  Lieut.  Leo  A.  Benoit  will  proceed  to 
United  States  Naval  Air  Station,  San  Diego,  Cal. 


Par.  88,  S.  O.  No.  119-0,  May  21,  1919,  relat- 
ing to  Second  Lieut.  Leland  M.  Baum,  is  re- 
voked. 


Par.  54,  S  O.  No.  103-O,  W.  D.,  May  2,  1919, 
relating  to  Capt.  James  A.  Christie,  is  revoked. 


The  leave  of  absence  granted  First  Lieut. 
Matthew  H.  O'Brien  by  Par.  130,  S.  O.  No. 
120-O,  W.  D.,  May  22,  1919,  is  extended  five 

days. 


Capt.  William  Winter  will  proceed  to  Hazel- 
hurst  Field,  Long  Island,  N.  Y. 
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MARTIN  BOMBER 


The  Bomber  Performance 
Demonstrates  Military  Supremacy 

The  Martin  Plane  is  First  to  Fulfill 
Commercial  Requirements 


Our  Freighter  and  12 -Passenger 
Airplane  soon  to  be  announced 


THE  GLENN  L.  MARTIN  COMPANY 

CLEVELAND 

Contractor*  to  the  United  States  Government 


FOR  SALE 


BURGESS-DUNNE 
SEAPLANE 


100  H.P.  Curtiss  motored  sportsman's  type.  In 
first-class  condition — just  the  plane  for  pleasure  or  pas- 
senger-carrying.    Price  reasonable.  Address 

C.  L.  WEBSTER, 
183  Main  Street,  Haverhill,  Mass. 


GNOME  &  ANZANI  MOTORS 


G.  J.  KLUYSKENS 

112  W.  42nd  St.,  New  York 
Tel.  Bryant  886 


Inquiries  for  Parts  for  Foreign  Engines  and  Aeroplanes  Invited. 


illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 

I  SOPWITH  MACHINE  [ 

1              for  Sale  § 

E       I.   1  Sopwith  Camel  complete  with  150-170  E 

=  H.P.  Bentley  motor.  E 

E       II-  Everything  new  except  for  35  minutes*  E 

E  flying.  E 

E       III.   1  crate  27' x  7' x  8' which  cost  $600  can  § 

E  be  used  for  shipping.  — 

~        IV.  Complete  set  of  spares  for  plane  and  E 

E  engine;  also  tools.  E 

E             ( 1  )  Set  of  wings.  = 

=             (2)  Rudders,  fins,  under-carriage,  wheels,  E 

E                  two  props,  cowling,  two  30-gal.  spare  E 

E                  tanks,   extra  cylinders,  back  plates,  E 

~                   magnetos,  etc.  E 

E        V.  Three  hundred  gallons  of  68-test  gaso-  E 

E  lene.  E 

|                   A.  L.  CLARK  | 

—                          Columbia  University  Club  ~ 

E  4  West  43rd  Street,  New  York  City  | 
jnmillllimmilHIIIIMMINMIMHIMIIIMMIimiMIIINIIIIIIIIimilllllT'; 
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AEROPLANE  CRANKSHAFTS 

WE  have  furnished  crankshaft  forgings  for  all  the  lead- 
ing aeroplanes  made  in  the  United  States  and  in  the 
allied  countries.  The  results  of  our  experience  gained  in 
the  rapid  War  time  development  in  this  and  other  impor- 
tant aircraft  forgings  are  at  your  command. 

WYMAN-GORDON  COMPANY 

WORCESTER,  MASS.         Established  1883         CLEVELAND,  OHIO 

-fflackbim 


are  made  in  ENGLAND  and  by  their  superior  design  and  high 
efficiency  have  contributed  to  the  Aerial  supremacy  of  the  Allies 


Made  by 
The  Blackburn  Aeroplane 
and  Motor  Co.,  Ltd. 
LEEDS  &  HULL 

England 
Steele's  Adv.  Service 


AIR  SERVICE  DEMOBILIZATION 

Commercial  Aerial  Transpor- 
tation Concerns  will  find  it  to 
their  advantage  to  write  to 

The  Aerial  Register 

(To  appear  shortly  under  the  auspices  of  AERIAL  AGE  WEEKLY) 

For  NAMES  and  QUALIFICATIONS  of 


Pilots 

Meteorologists 
Aerial  Navigators 
Aerial  Surveyors 
Aerodrome  Managers 


Engine  Specialists 
Aerial  Photographers 
Aeronautical  Chemists 
Aerial  Traffic  Managers 
Aircraft  Inspectors 
Wireless  Experts 


Instructors 
Airship  Pilots 
Rigging  Specialists 
Aerial  Statisticians 
Equipment  Experts 


And  for  INFORMATION  CONCERNING  COMMERCIAL 
AERONAUTICS  IN  ANY  PART  OF  THE  WORLD 

If  YOU  hold  any  of  the  above  qualifications,  but  have  not  yet  registered,  you  are  invited  to 
communicate    with    the    Editor    (Air    Service    Demobilization    Department)    AT  ONCE 


280  MADISON  AVE. 


NEW  YORK 
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PASCO— WIRE  WHEELS 
FOR  AIRPLANES 


Built  for  Durability  and 
Lightness 

Built  for  All  Makes  of 
Airplanes 

Actual  tests  have  proven  Pasco 
Wire  Wheels  to  he  superior  to 
all  other  makes 

Write  for  Prices 

National  Wire  Wheel  Works 

Incorporated 

General  Sales  Offices 
416-417    Book   Building,    Detroit.  Michigan 
a,  N.  Y.    Plant  No.  2,  Hagerstown,  Md. 


ELECTRIC  ALLOY  STEELS 
HIGH  TUNGSTEN  AND  HIGH  CHROMIUM 

NON-CORRODING  VALVE  STEEL 
HIGH  SPEED  STEEL  BARS  HAMMERED 

GENERAL  STEEL  COMPANY 


MILWAUKEE 
Public  Service  Bldg 


DETROIT 
832  Dime  Bank  Bldg. 


MATTHEWS  BROS.  MFG.  CO. 

MILWAUKEE,  WIS. 

We  have  manufactured  thousands 
of  propellers  for  the  large  fighting 
seaplanes  and  flying  boats  used  by  the 
U.  S.  Navy.  We  also  build  pontoons. 
Our  excellent  facilities  are  available 
to  those  desiring  the  highest  quality  of 
workmanship  and  material. 

PROPELLERS  PONTOONS 

Contractors  to  U.  S.  Navy 


Audi!  Bureau  of  Circulations 

'faffa ////>./  //////  .  S //'//>//  j/f/f  '/J f *///// 

M/f/fa/tt/ri/ft/fJ  ////  ft  f/  J////t  *■//'■  //»-  -  '/Jf/.  VfMJf///f/7/r//vfr//"/fJ 
//fc'r#k//fof//r&  frs/Jr-j/r/r//  ///r/zz/rl 


FORD  MOTORED  AEROPLANE 

FITTINGS  AND  PARTS 

MADE  BY  SPECIALISTS 

We  specialize  in  fittings  and  parts  for  Ford  motored 
aeroplanes  as  well  as  parts  for  all  kinds  of  light  aero- 
planes. Let  us  send  estimates  on  your  requirements 
and  build  your  own  machine  for  a  fraction  of  the  cost 
of  learning  to  fly  at  any  of  the  schools.  Anything 
metal  used  in  aeroplanes  we  can  make  for  you  with 
ten  years'  experience  behind  them. 

Special  Machine  Work  done  at  reasonable  -prices. 

JENNINGS  MACHINE  WORKS 

UNIONTOWN,  PA. 


Rome  Aeronautical 
RADIATORS 

Arc  accepted  as  the  best 
by  the  leading  aircraft 
manufacturers  in  the  U.S. 

Sand  u*  your  blue  print*, 

Rome-Turney  Radiator  Company 

ROME,  N.  Y. 


Your  Prospective  Customers 

are  listed  in  our  Catalog  of  99%  guaranteed  Mailing 
Lists.  It  also  contains  vital  suggestions  how  to  ad- 
vertise and  sell  profitably  by  mail.  Counts  and 
prices  given  on  9000  different  national  Lists,  cover- 
ing all  classes;  for  instance,  Farmers,  Noodle  Mfrs., 
Hardware  Dealers,  Zinc  Mines,  etc.  Ibis  valuable 
reference  book  free.    Write  for  it. 

Send  Them  Sales  Letters 

You  can  produce  sales  or  inquiries  with  per* 
sonal  letters.  Many  concerns  all  over  U.  S. 
are  profitably  using  Sales  Letters  we  write. 
Send  for  free  instructive  booklet,  *lFalue  of 
Sales  Letters.'* 


Ross-Gould 

Ml  ailing 

LlStS    St.  Louis 
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CARBURETOR 

■pVERV  Liberty  Aircraft 
'  Engine  built  is  equipped 
with  Zenith  Liberty  Carbure- 
tors— the  reason  is  clear  to 
Zenith  users. 

Zenith  Carburetor  Co.  I 

New  York     DETROIT     Chicane  I 


OX-5  engines,  wings,  landing  gears,  struts 
and  all  other  parts  for  airplanes  are  now 
ready  for  immediate  delivery  from  our  New 
York  and  Chicago  Warehouses. 


Parts  catalogue  now  being  compiled, 
card  will  bring  it. 


Aircraft  Materials  and  Equipment  Corporation 
1405  Sedgwick  Avenue, 
New  York. 


A  postal 


Bossert  Pressed  Metal  Parts 

Pressed  steel  parts  have  no  concealed  flaws 
or  hidden  weaknesses  which  may 
eventually  prove  the  cause  of 
premature  breakdown,  as 
frequently  happens  in 
the  case  of  metal 
castings.  They 
are  safe  1 


THE 


We  are 
prep  a  red 
to  anneal,  case 
harden  or  nickel 
plate  our  products  as  well 
as  weld  complicated  parts  by 
the  electric,  or  oxy-acetylene  process. 

THE  BOSSERT  CORPORATION 

UTICA,  N.Y. 


ENGINEERING  EXECUTIVES 

why  read  and  digest  half  a  dozen  different  papers  when  a 
single  medium  covers  the  field,  and  is  edited  wholly  for  you? 

In  AUTOMOTIVE  ENGINEERING 

special  instructive  material  pertaining  to  your  whole  field 
is  placed  in  your  hands  in  concentrated  form,  which  your 
special  trade  medium,  fully  occupied  with  its  highly-spe- 
cialized branch,  does  not  attempt. 

Devoted  exclusively  to  engineering  and  production  inter- 
ests throughout  the  automotive  industry.  Not  a  trade 
paper,  does  not  cater  to  selling,  garage  or  trade  interests. 
New  original  articles  on  Welding  just  starting. 

Annual  Subscription,  $3 ;  Canada,  $4 ;  Foreign,  $5.  Sample 
on  request.    Advertisers,  Write  for  New  Rate  Card. 

3-7  West  29th  St.,  New  York 


RQEBLING 


AIRCRAFT  WIRE,  STRAND  AND  CORD 

SEND  FOR  AIRCRAFT  CATALOGUE  E-246 
JOHN  A.  ROEBLING'S  SONS  CO.  Trenton,  N.  J. 


Future  Flyers  Attention! 

You  have  the  opportunity  of  learning  to 

Fly  for  Pleasure  or  Business 

SCHOOL  NOW  OPEN 

We  are  glad  to  answer  inquiries 

PRINCETON  FLYING  CLUB,  -  Princeton,  N.  J.,  or 
WEST  VIRGINIA  AIRCRAFT  CO.,  Wheeling,  W.  Va. 


G6Q 

FOR  AIRPLANES 


LIGHTWEIGHT  STRENGTH  QUALITY 

THE  G  *  O  MFC  CO..  NEW  HAVEN,  CONN. 


&f)e  Hatorence  ££>perrp  Aircraft  Co. 

Jnc. 

Contractors  to  the  United  States  Army 
and  Navy 

?@ox  3,  Jfarmingbale,  1.  3. 


BOSCH 

America's  Supreme 
Ignition  System 

AMERICAN  BOSCH  MAGNETO  CORP. 
Main  Office  and  Works    -    Springfield,  Mall. 


Branches   -   New  York   -   Chicago   -   Detroit   -    San  Francii 


TURNBUCKLES= 


METAL  PARTS  AND  ACCESSORIES 

FOR  AERONAUTICAL  USE 

Bend  Ave  cent!  for  oar  n*w 
Illustrated  catalogue 

AERO  MFb.  t  ACCESSORIES  CO 
18-20  Dunham  PI.,  Brooklyn.  N.  V 
Tel   Wllllamaburo  «»4<i 
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Half  of  the  American 
airmen  have  proved 
the    Berling's  worth. 


Berlins'  Magneto 

WORTH  MORE O     DOESO  MORE 


MACHINES  BUILT,  REPAIRED  AND  FOR  SALE 

A  COURSE  IN  FLYING  INSTRUCTION  AND 
AEROPLANE  MECHANICS 

for  those  who  wish  to  become  pilots  or  more  efficient  pilots  either 
for  sport  or  commercial  purposes.  Best  equipment  and  flying 
field  in  the  northwest.  Address 

WALTER  BULLOCK 
638   Security  Building,   Minneapolis,  Minn. 


"Airplane  Supplies" 

NATIONAL  AEROPLANE  COMPANY 

549  W.  Washington  St.  CHICAGO,  ILL. 


DOEHLER 


BABBITT-LINED   BRONZE"  BEARINGS 

^■SSSfto  AIRPLANE  MOTORS 


WESTERN  PLANT 

TOLEDO. OHIO. 


WAIN  OFFICE  AND  EASTERN  PLANT 

BROOKLYN. N.Y.  NEW JERSCY ^ 

NEWARK.  N.J„ 


ESTABLISHED  1911 


Flottorp  Manufacturing  Co. 

AIRCRAFT  PROPELLERS 

Atk  Any  Old  Time  Flyer 

213  Lyon  St.  Grand  Rapids,  Mich. 


TRAINING 

Aeroplane  and  Flying  Boat 
UNIVERSAL  AVIATION  CO. 

1603  FORD  BLDG.,  DETROIT,  MICH. 


Advertising 
in  tbU  department 
10c  a  word 
$2.50  minimum 


Classified  Advertising 


Forms  close  for  this  de- 
partment on  Monday 
preceding  date  of  issue 


BUILD  THAT  NEW  AEROPLANE  now  for 

the  coming  flying  season.  Get  Catalogue  L 
propeller  and  motor  from  America's  oldest 
aeronautical  supply  house.  12c.  stamps.  Heath 
Aeroplane  Co,,  Chicago,  Illinois. 


PILOT  with   three  years*  flying  experience 

desires  position  as  instructor  of  flying  for 
reliable  firm.  Have  flown  in  England.  Canada, 
France  and  United  States.  Address  Box  346, 
Aerial  Age,  280  Madison  Ave. 


AEROPLANE  MECHANICIAN.  Two  years  ex- 
perience on  the  assembling,  operation  and  re- 
pair of  various  types  aeroplanes  and  motors. 
Employment  desired.  Address  Box  352,  Aerial 
Age,  280  Madison  Ave.,  New  York  City. 


ROME  WASN'T  BUILT  IN  A  DAY.  Neither 

was  our  reputation.  Aeroplanes,  Motors,  Sup- 
plies, Drawings,  Engineering  Data.  New  free 
catalog.  Chicago  Aero  Works,  Wabash  Avenue 
at  River  Street,  Chicago,  Illinois. 


WANTED:  Aeroplane  draftsman — familiar 
with  structural  calculations.  Give  names  of 
two  previous  employers,  mentioning  specifically 
under  whose  supervision  you  worked.  State 
salary  expected.  Address  X.  Y.  Z.,  Box  351, 
Aerial  Age,  280  Madison  Ave.,  New  York  City. 


EXHIBITION  AVIATOR  WANTED— Oppor- 
tunity to  fly  new  pusher-type  plane  Curtiss  OX5 
engine.  Must  do  stunting  and  night  flying  if 
possible.  Address  Aviator  Harold  Bruner, 
Erie,  Pennsylvania. 


CURTISS    PUSHER   TYPE    BIPLANE  with 

55  H.P.  Kirkham  Motor,  good  condition,  and 
shippng  crates  for  sale.  Price  $450.00.  Has 
done  some  good  flying.  Address  Otto  Fortb,- 
miller,  2322  Marshall  St.,  N.  E.,  Minneapolis, 
Minn. 


GRADUATE  ENGINEER,  26,  who  has  several 

years  experience  in  aeronautical,  civil  and  me- 
chanical work,  including  layout  of  land  and 
water  machines,  designing  and  estimating,  de- 
sires to  locate  with  firm  offering  a  permanent 
position.  Location  anywhere.  Reasonable  offer 
accepted.  Address  Box  350,  Aerial  Age,  280 
Madison  Ave.,  New  York  City. 


JN  4  in  good  condition.  Overhauled,  re- 
painted and  re-covered,  $1600.  Thomas  Morse 
Training  Machine.  Two  Standard  Training 
Planes,  brand  new,  can  be  bought  cheap.  Will 
consider  trade  for  flying  boat.  Address  H.  E. 
Haskin,  Ridgefield  Park,  New  Jersey. 


MODELS — Model  aeroplanes,  accessories  and 
supplies.  Materials  suitable  for  the  construc- 
tion of  models  that  will  fly.  Send  5  cents  for 
illustrated  catalog.  Wading  River  Mfg.  Co., 
672  Broadway,  Brooklyn,  NT  Y. 


COMPLETE     DRAWINGS     of  motorcycle 

motored  Monoplane  described  in  January  Issue 
of  Aerial  Age.  Price  $5.  Propellers,  Motors, 
Supplies.  Address  Fred  Burke,  1024  Lawrence 
Ave.,  Chicago,  111. 


FORD  MOTORED  AEROPLANE : — Complete 

drawings  covering  necessary  changes  to  Ford 
motor  and  construction  of  the  machine,  in  fact 
the  most  complete  drawings  ever  offered  for  a 
light  type  aeroplane.  This  machine  can  be 
built  by  anybody  and  has  proven  a  success.  A 
limited  number  of  these  drawings  will  be  told 
for  $5.00.  If  in  doubt  write  to  Modiford  Aero 
Co..  1018— 94th  Street,  Woodhaven,  New  York. 


EXHIBITION  FLYER  desires  summer  con- 
tract— night  stunting  in  spotlight.  Spelling 
name  on  sky  addition  to  regular  day  stunts. 
Member  New  York  Aero  Police,  R.M.A.,  Inter. 
License.  Start  immediately.  Handle  own  pub- 
licity. References.  Fortune  for  backers.  Ad- 
dress Box  349,  Aerial  Age,  280  Madison  Ave-, 
New  York  City. 


CAPT.   R.   A.   F.,   just    demobilized,  wishes 

position  as  air  pilot  instructor  or  tester.  Two 
years  war  service  in  scouts — flown,  tested,  and 
instructed  in  latest  type  British  scouts  and  2 
seaters.  Graduate  Gosport  Special  School  of 
Flying.  Could  bring  capital  into  suitable  con- 
cern. Address  Box  353,  Aerial  Age,  280 
Madison  Ave.,  New  York  City. 


PILOT — INSTRUCTOR — Graduate,  Gosport 

School  for  Instructors,  wide  experience  in  the 
flying  game,  wishes  position  as  pilot  for  factory 
or  private  party.  Address  Box  345,  Aerial  Age, 
280  Madison  Ave.,  New  York  City. 
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The  Meissner  Airfone 

A  Certain  Means  of  Verbal  Communication 
While  in  Flight 

The  AIRFONE  provides  a  really 
practical  and  satisfactory  means  for 
intelligible  conversation  between  oc- 
cupants of  aircraft  and  is  especially 
valuable  in  training  the  student 
pilots. 

A  distinctive  advantage  of  the 
AIRFONE  is  the  elimination  of  all 
vibration  and  engine  noises  during 
conversation. 

The  AIRFONE  is  highly  en- 
dorsed by  many  army  and  navy 
aviators. 

EMIL  J.  SIMON 

217  Broadway  New  York 


CONTINENTAL 
AEROPLANES 

EMBODY 


SPEED.  STRENGTH.  EASE  OF 
CONTROL.  WIDE  RANGE  OF 
VISION  FOR  OBSERVER,  CAM- 
ERA  MAN  OR  GUNNER  IN 
ADDITION  TO  OTHER  FEA- 
TURES OF  EXCELLENCE 

Wqt  <&tmtmtxM,  Aircraft  (Eatrp. 

OFFICE  FACTORY 
120  Liberty  St.  Amitytille. 
New  York  City  Long  Island,  N.Y. 

MANUFACTURERS  OF 
Aeroplanes,  Experimental  Aeroplanes  and  Parts 
Our  machines  are  note  being  demonstrated  at  Central 
Park.  L.  I. 


%  top  view  of  ASHMUSEN  12-Cy  Under  105 
H.  P.  Self  Cooled  Aeronautic  Motor 

ASHMUSEN  HIGH 
GRADE  POWER  PLANTS 

ARE  NOW  READY  FOR  THE  MARKET 

Patents  allowed  and  pending 

They  actually  develop  over  the  rated  Horse  Power 
at  900  R.P.M.  at  propeller  shaft — 1800  R.P.M.  at  crank 
shaft,  and  are  built  (or  CONTINUOUS  HEAVY  DUTY. 

Bon  S%  In. — Stroke  4tt  in. — Four  stroke  cycle. 

Ignition — High  Tension  Magneto. 

Carburetor — Improred  ASHMUSEN. 

Oiling — Forced  Feed  ASHMUSEN  System. 

Cooling  System— NONE — Self  Cooled. 

Weight— 70  H.P.— 140  Lbs.;  105  H.P.— 800  Lbs. 

Fuel  Consumption — 70  H.P. — 7%  Gals,  per  hour.  Low  Grade. 

Fuel  Consumption — 105  H.P. — 1114  Gala,  per  hour.  Low  Grade. 

OH  Consumption — 70  E.P. — %  GaL  per  hour.  Good  Grade. 

Oil  Consumption — 106  H.P. — IK  Gala,  per  hour.  Good  Grade. 

ASHMUSEN  MFG.  CO. 

266  Pearl  Street,  Providence,  R.  I..  U.  S.  A. 


Tie 

Lanzius 
Variable 

Speed 
Aeroplane 

Executive  Offices: 
Suite  3405-3407  Woolworth  Bldg., 
New  York  City. 
Telephone  Barclay  8580-8581. 

Lanzius  Aircraft  Company 

Contractor*  to  United  States  GoTornment 
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SPECIAL  TURNED 
MACHINE  PARTS 

for 

Aeroplane  Engines,  Marine  En- 
gines, Automobile  Engines  made 
of  Nickel  Steel  and  heat  treated, 
finished  for  assembling.  Send 
Blue  Prints  and  specifications  for 
price. 

******** 

Address: 

Samuel  J.  Shimer  &  Sons,  Inc. 
Milton,  Pa. 


AERONAUTICAL 
EQUIPMENT,  i„c 

Israel  Ludlow,  President 

AEOLIAN  BUILDING 
33  West  42nd  Street,  New  York  City 

-T  ,      i  1 192  Murray  HiU 

telephones      1193  Murray  Hill 

Manufacturer  of  Waterproof 
Plywood  and  Laminated 

Wingbeams — 
Government  Specifications 

Importer  of  Claude!  Carburetors 

Importer  of 
CEIBA  OR  "FEATHERWOOD"— 
an  extremely  light  wood  for  Streamlin- 
ing, etc.,  weighing  7  lbs.  per  cubic  foot. 

Airplane  Lumber,  etc.,  in  Car- 
load Lots 


CURTISS 
AEROPLANES 

for 

Immediate  Delivery 

Curtiss  training  planes  with  OX-5 
motors,  the  standard  equipment  of  the 
Air  Service,  in  first-class  flying  condition, 
from  the  Texas  fields,  for  sale. 

Information  concerning  immediate  de- 
livery and  price  can  be  had  by  applying  to 

Curtiss  Sales  Representative 

COMMERCIAL  CLUB  BLDG. 

LINCOLN,  NEBRASKA 

Curtiss  Means  Reliability 

Exhibition,  Training,  and  Passenger  Carrying  our  Specialty. 


RICHARDSON  AERO- 
PLANE CORPORATION 

INCORPORATE  D 


LAND  and  WATER 

AIRCRAFT 


NEW  ORLEANS 


LA. 
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THOMAS- 
MORSE 

Side-by-Side 
Seater, 
Type  S-7 

Equipped  with 
80  h.p. 
Le  Rhone 
Engine. 

High  speed, 
90  M.P.  H. 

Landing  speed, 
35  M.  P.  H. 

Climb  6,700  ft. 
in  first  ten 
minutes. 


THOMAS  -MORSE  AIRCRAFT  CORPORATION 


ITHACA  , N.Y.U. S. A. 


Latest  photograph  of  THE  ACE,  taken 
last  week  at  Central  Park,  L.  I.  Write 


for  new  descriptive  folder,  containing 
more  photographs  and  full  specifications. 


C.  M.  Swift, 

Gen.  Mgr. 
N.  W.  Dalton, 

Chf.  Engr. 
Horace  Keane, 
Sales  Mgr. 


AIRCRAFT  ENGINEERING  CORPORATION  2e^^.y. 


Sales  Offices :  220  West  42nd  St.,  New  York 

Flying  Field,  Central  Park,  L.  I. 


Factory  A 
535-7  East  79th  Street 

Factory  M 
417-9  East  93rd  Street 
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Delco 


^  Modernized 
Ignition 

Delco  generator  battery  ignition — because  of  its  sim- 
plicity, light  weight  and  supreme  reliability — has  been 
adopted  on  four  of  the  world's  newest  aviation  engines. 


Three  of  these  engines  are  American  products  and 
one  a  French  product.  This  international  recogni- 
tion is  more  than  an  endorsement.  It  is  the  final 
tribute  to  Delco  superiority. 

Durability  and  maximum  service,  regardless  of  cost, 
have  always  been  the  governing  factors  in  designing 
Delco  equipment. 

An  automobile  equipped  with  Delco  apparatus  indi- 
cates that  the  manufacturer  of  that  automobile  is 
willing  to  pay  considerably  more  for  his  electrical 
equipment  than  for  a  less  efficient  system. 

Delco  apparatus  on  an  automobile  is  a  trademark  of 
quality  and  dependability,  not  only  for  the  electrical 
equipment,  but  also  for  the  entire  car. 


The  Dayton  Engineering  Laboratories  Co. 

Dayton,  Ohio  U.  S.  A. 


The  Standard 
Spark  Tlug 
of  America 
AviationType 


We  have  pioneered  in  the  manufacture  of  spark 
plugs  for  aviation  just  as  we  pioneered  in  the  pro- 
duction of  spark  plugs  for  motor  cars.  Our  experi- 
ence in  building  AC  Aviation  Plugs  which  were 
standard  equipment  on  all  Liberty  and  Hispano-Suiza 
aviation  motors  built  by  the  government  during 
the  war,  now  places  us  in  position  to  serve  private 
corporations  intelligently  and  well. 

Champion  Ignition  Company,  FLINT,  ^Michigan 

U.  S.  Pat.  No.  1,135,727,  April  13, 1915,  U.  S.  Pat.  No.  1 ,216,139,  Feb.  13, 1917.  Other  Patents  Pending 


DURING  the  last  two  years,  Goodyear 
balloons  have  traveled  more  than  two 
hundred  thousand  miles. 
In  this  time  and  over  this  distance  they 
have  carried  more  than  thirty-six  thousand 
passengers — without  a  single  fatality. 
This  can  be  taken  as  a  promise  of  what 
tomorrow  holds  for  Aeronautics — as  an 
indication  of  the  future  accomplishments 
of  Goodyear  balloons. 
But  behind  this  present  impressive  Good- 
year record  is  a  foundation  of  nine  years 
of  Goodyear  pioneering. 
It  includes  an  intensive  study  of  aeronau- 
tics that  has  developed  Goodvear  balloon 
men  of  unquestioned  authority. 
It  includes  the  construction  of  more  than 
eig£"-  h^.idied  balloons — spherical,  kite 
and  -iigible. 

Today,  we  are  prepared  to  submit  plans 
and  specifications  for  any  type  of  balloon 
desired — from  the  smaller  sizes  to  the  huge 
Trans-Ocean  liners. 

Balloons  of  Any  Size  and  Every  Type 
Everything  in  Rubber  for  the  Airplane 


JJSTON  PUBLIC  LIBRARY 

JJSTON.  TEXAS 


(Q  Undtrwuud  &:  Underwood 

A  Remarkable  View  of  the  Glenn  L.  Martin  Bomber  Passing  the  Washington  Monument  in  the  National  Capital 


Trans-Continental  Aerial  Mail  Proposed 


PIIR1  khfii  WFFKT  Y  RY  THE  AERIAL  AGE  COMPANY  INC.,  FOSTER  BUILDING,  MADISON  AVENUE  AND  FORTIETH  STREET,  NEW  YORK  CITY 
taS"™  ^om^tTc,  W  ™orefgn    $6  Enferec I  „ 1  ««»d-el.'«  matter  March  25,  1915  a.  the  Post  Office  a,  New  York,  under  the  act  of  March  3rd,  1879 


Big  Increase  in 
Insulator  Efficiency 


Three  Times  the  Resistance  to 
Breakage  from  Sudden 
Change  in  Temperature 

THREE  THOUSAND 
four  hundred  and  forty- 
nine  experiments,  ten  years 
of  unremitting  laboratory 
work — and  then  came  the 
startling  results  of — 

Experiment  3450 

Now  you  may  be  virtu- 
ally certain  that  the  Insula- 
tor of  Champion  Spark 
Plugs  will  never  break  from 
sudden  change  in  tempera- 
ture. 

Champion  Insulators 
have  always  stood  up  well 
under  temperature  changes. 

But  Champion  3450  Insulator  has  three  times  the  resistance  to  extreme 
temperature  variation  compared  with  the  best  previous  porcelain. 


Champion  Spark  Plug  Company,  Toledo,  Ohio 
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Like    irhe  Wirid^__a£  a  Bird! 


1269   Broadway,   New  York  Cittj,  N.Y. 
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OUR  SPECIAL  FIELD— 

Aeronautics  has  a  wonderful  future.  To 
build  up  this  new  industry  and  to  realize  all 
its  brilliant  possibilities  requires  intelligent 
and  persistent  advertising.  This  advertising 
should  be  prepared  by  men  familiar  with 
both  aeronautics  and  publicity  methods.  Our 
agency  is  organized  exactly  on  this  basis. 
Our  specialty  is  aeronautics.  We  handle  the 
advertising  of  aeronautic  supply  firms  exclu- 
sively. Our  staff  includes  ex-members  of  the 
U.  S.  and  foreign  Air  Services,  with  advertis- 
ing and  publishing  experience,  and  artists 
expert  in  making  accurate  and  attractive 
aviation  drawings.  Our  services  and  equip- 
ment are  at  the  disposal  of  manufacturers  of 
aeroplanes,  balloons  and  aeronautic  supplies, 
for  the  preparation  of  copy  and  sketches  and 
the  placing  of  advertising  in  American  and 
foreign  periodicals. 

MR.  MANUFACTURER — 

Why  not  let  us  cooperate  with  you  in  creating  new  busi- 
ness and  putting  the  aviation  industry  on  a  profitable 
commercial  basis? 


THE  AIRCRAFT  ADVERTISING  AGENCY,  Inc. 

280  Madison  Avenue,  New  York 

We  shall  be  glad  to  place  in  our  file  particulars  from 
aviators  and  companies  in  any  part  of  the  countrv 
having  aeroplanes  or  balloons  available  for  display  ad- 
vertising, commercial  trips,  and  photographic  zvork. 


"AERO  ADS" 
by 

"AERO  EXPERTS'- 
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The  first  Liberty  Motor  in  official  test  before  an 
Allied  commission  in  Cleveland,  Ohio,  ran  for  fifty 
hours  on  a  single  set  of  AC  Spark  Plugs.  None  of 
the  European  engineers  present  had  before  witnessed 
the  equal  of  this  performance.  Our  war  experience 
fits  us  admirably  to  serve  private  airplane  manu- 
facturers at  this  time. 

Champion  Ignition  Company,   FLINT,  ^hCichigan 

U.  S.  Pat.  No.  1.135,727.  April  13.  1915,  U.  S.  Pat.  No.  1,216,139,  February  13.  1917 
Other  Patents  Pending 

The 
Standard 
Sbark  T'lug 
of  the  World 

o-Aviation 
Type 
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ROLLS-ROYCE 


THE    FUTURE    OF  FLYING 
DEPENDS   ON  RELIABILITY 

THE  FIRST  AND  ONLY  DIRECT 

Atlantic  Flight 

i  i  80  MILES  AT  117  i-2  MILES 
PER  HOUR  ACCOMPLISHED 
BY  VICKERSWIMY  WITH 

Two  Rolls-Royce  Engines 


A  SIGNIFICANT  FACT: 

EVERY  BRITISH  MANUFACTURER 
WHO  ENTERED  AN  AEROPLANE 
FOR  THE  TRANS- ATLANTIC  FLIGHT 

Selected  Rolls-Royce  Engines 


ROLLS-ROYCE  aero  engines  like  ROLLS-ROYCE  cars 
the  best  in  the  world 


ROLLS-ROYCE 


IJ?  15  BROAD  STREET  NEW  YORK  CITY 
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PRECISION 
BALL  BEARINGS 

(PflTENTEP) 


The  "factor  of  safety"  of  a  car,  truck,  tractor 
or  power  boat  is  no  higher  than  the  factor  of 
safety  of  the  weakest  part  entering  into  its 
construction.  Which  indicates  the  necessity 
for  a  fine  balance  of  quality  throughout,  and 
emphasizes  the  fact  that  there  is  no  "minor 
part"  in  an  automotive  unit. 

The  proved  service  capacity  of  "NORfflfl" 
equipped  magnetos  and  lighting  gener- 
ators— their  high  factor  of  safety  to 
which  the  "NORfflfl"  factor  of  safety 
contributes  bearing  dependability — 
have  made  them  to  be  the  accepted 
standards  with  builders  who  place  ser- 
viceability before  all  else. 

Be  SURE.  See  that  your 
electrical  apparatus  is 
"NORfflfl"  equipped. 


THE  CGfflPflNy  9F  miKKA 

1799    BRCfl DWA V  NEW  y^RK. 

Bali,  Roller,  Thrust  and  Combination  Bearings 


WEEKLY 
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Strongest  and  Lightest 

THOSE  are  potent  words  in  air-motor  language!  But 
the  Curtiss  400  H.  P.  "Twelve"  has  not  only  remarkable 
durability  and  the  lowest  known  weight  per  horse  power 
(1.70  lbs.)  —  it  is  peculiarly  compact  and  well-shaped  to 
permit  aeroplane  streamlining.  It  is  a  successful  geared  engine. 

CURTISS  AEROPLANE  and  MOTOR  CORPORATION;  Sales  Offices:  52  Vanderbilt  Avenue,  New  York 

CURTISS  ENGINEERING  CORPORATION,  Garden  City,  Long  Island  THE  BURGESS  COMPANY,  Marblehead,  Mass. 


STRENGTH 
LIGHTNESS 


COMPACTNESS 
SHAPE 
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TRANS-CONTINENTAL  AERIAL  MAIL  PROPOSED 


CONGRESSMAN  JULIUS   KAHN  introduced  in  the 
House  of  Representatives  on  July  30  a  bill  for  the 
establishment  of  aeroplane  mail  service  between  New 
Y'ork  and  San  Francisco.    The  terms  of  the  bill  are  as 
follows : 

-  "Be  is  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled, 
That  the  Postmaster  General  be,  and  he  is  hereby,  authorized 
to  expend,  out  of  any  unappropriated  balance  of  the  appro- 
priation 'for  inland  transportation  by  railroad  routes  and 
aeroplanes,'  appropriated  by  the  Act  entitled  An  Act  making 


appropriations  for  the  service  of  the  Post  Office  Department 
for  the  fiscal  year  ending  June  30,  1920,  and  for  other  pur- 
poses,' approved  February  28,  1919,  for  the  purchase  of  aero- 
planes and  the  operation  and  maintenance  of  aeroplane  mail 
service  between  the  cities  of  New  York,  State  of  New  York, 
and  San  Francisco,  State  of  California;  and  the  Postmaster 
General  is  authorized  to  designate  such  additional  points 
between  said  cities  as  he  may  deem  necessary  or  advisable 
for  the  operation  and  maintenance  of  an  aeroplane  mail 
service  between  said  additional  points,  to  be  included  in  the 
service  to  and  between  said  cities  of  New  York,  New  York, 
and  San  Francisco,  California." 


BILL  INTRODUCED  TO  ESTABLISH  A  DEPARTMENT 

OF  AERONAUTICS 


CONGRESSMAN  CURRY  of  California  introduced  a 
Bill  in  the  House  of  Representatives  on.  July  28  which 
is  designed  to  establish  a  Department  of  Aeronautics. 
The  Bill  follows: 

A  Bill  to  Establish  the  Department  of  Aeronautics,  and  for 
other  Purposes 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That 
there  shall  be  at  the  seat  of  government  an  executive  de- 
partment to  be  known  as  the  Department  of  Aeronautics,  and 
a  Secretary  of  Aeronautics,  who  shall  be  the  head  thereof, 
who  shall  be  appointed  by  the  President,  by  and  with  the  ad- 
vice and  consent  of  the  Senate,  who  shall  receive  a  salary  of 
$12,000  per  annum,  and  whose  term  and  tenure  of  office  shall 
be  like  that  of  the  heads  of  the  other  executive  departments, 
and  section  158  of  the  Revised  Statutes  is  hereby  amended  to 
include  such  department,  and  the  provisions  of  title  4  of  the 
Revised  Statutes,  including  all  amendments  thereto,  and  hereby 
made  applicable  to  said  department. 

The  said  Secretary  shall  cause  a  seal  of  office  to  be  made 
for  the  said  Department  of  Aeronautics  cf  such  device  as  the 
President  shall  approve,  and  judicial  notice  shall  be  taken  of 
the  said  seal. 

Sec.  2.  That  there  shall  be  in  said  Department  of  Aero- 
nautics an  Assistant  Secretary  of  Aeronautics,  to  be  appointed 
bv  the  President,  by  and  with  the  advice  and  consent  of  the 
Senate,  who  shall  receive  a  salary  of  $5,000  per  annum.  He 
shall  perform  such  duties  as  shall  be  prescribed  by  the  Secre- 
tary or  required  by  law.  There  shall  also  be  one  assistant 
and  chief  clerk  and  a  disbursing  clerk,  and  such  other  clerical 
assistants  as  may  be  required  from  time  to  time  and  author- 
ized by  the  Secretary.    Until  such  time  as  an  Auditor  for 


the  Department  of  Aeronautics  may  be  authorized  by  law  the 
Auditor  for  the  War  Department  shall  receive  and  examine 
all  accounts  of  salaries  and  incidental  expenses  of  the  office 
of  the  Secretary  of  Aeronautics,  and  of  all  divisions  and 
offices  under  his  direction,  and  certify  the  balances  arising 
thereon  to  the  Division  of  Bookkeeping  and  Accounting  of 
the  Treasury  Department,  and  send  forthwith  a  copy  of  each 
certificate  to  the  Secretary  of  Aeronautics. 

Sec.  3.  That  it  shall  be  the  province  and  duty  of  said  De- 
partment of  Aeronautics  to  foster,  develop,  and  promote  all 
matters  pertaining1  to  aeronautics,  including  the  purchase, 
manufacture,  maintenance,  and  production  of  all  aircraft  for 
the  United  States  and  to  perform  all  duties  heretofore  as- 
signed to  the  War,  Postoffice,  and  Navy  Departments  in  so 
far  as  they  relate  to  aviation,  which  shall  include  the  supply 
of  personnel  and  equipment  for  aerial  mail  routes,  the  prep- 
aration of  aerial  photographs,  and  the  granting  of  aviators' 
and  aeronauts'  licenses  to  civilian  pilots,  and  the  promulga- 
tion of  rules  and  regulations  to  govern  such  aviators  and 
aeronauts ;  the  supervision  and  establishment  of  aerial  land- 
ing fields,  including  the  supervision  of  those  used  for  com- 
mercial purposes ;  the  furnishing  of  personnel  and  equipment 
for  coast,  border,  and  forest  reserve  patrol,  the  instruction, 
training,  and  equipping  of  air  forces  for  the  national  defense, 
and  the  development  of  heavier  and  lighter-than-air  aeronau- 
tical material,  and  fostering  such  development  for  commer- 
cial purposes ;  to  establish  and  maintain  an  aeronautical 
academy  and  such  aircraft  factories  as  may  be  hereafter  au- 
thorized by  law ;  and  to  this  end  it  shall  be  vested  with 
jurisdiction  and  control  of  departments,  bureaus,  offices,  and 
branches  of  the  public  service  hereinafter  specified,  and  with 
such  other  powers  and  duties  as  may  be  prescribed  by  law : 
Provided,  That  the  Secretary  of  Aeronautics  shall  submit  to 
the  Congress  not  later  than  six  months  after  the  passage  of 
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this  Act  detailed  estimates  for  the  establishment  of  an  aero- 
nautical academy  for  the  training  of  cadets  in  the  science  ot 
aeronautics,  who  shall  be  commissioned  in  the  regular  air 
force  when  graduated,  and  for  the  establishment  of  such 
aircraft  factories  as  may  be  required  for  the  manufacture  of 
aeronautical  equipment  and  material. 

Sec  4  That  all  unexpended  appropriations  which  shall  be 
available  at  the  time  when  this  Act  takes  effect  in  relation 
to  the  various  offices,  bureaus,  divisions,  and  other  branches 
of  the  public  service,  which  shall  by  this  Act  be  transferred 
to  or  included  in  the  Department  of  Aeronautics  or  which 
may  hereafter,  in  accordance  with  the  provisions  of  this  Act, 
be  so  transferred  and  such  proportionate  part  of  any  unex- 
pended balances  of  appropriations  as  the  War  Department 
and  the  Navy  Department  would  have  been  required  to  ex- 
pend for  the"  pay  and  allowances  on  account  of  officers,  en- 
listed men,  and  civilian  employees  transferred  to  the  Depart- 
ment of  Aeronautics  by  this  Act,  including  medical  attendance, 
transportation,  housing,  subsistence,  clothing,  and  any  other 
items  not  specially  set  aside  for  aviation  purposes  shall  be- 
come available,  from  the  time  of  such  transfer,  for  expendi- 
ture in  and  by  the  Department  of  Aeronautics  and  shall  be 
treated  the  same  as  though  said  branches  of  the  public  ser- 
vice had  been  directly  named  in  the  laws  making  such  appro- 
priations as  parts  of  the  Department  of  Aeronautics,  under 
the  direction  of  the  Secretary  of  the  said  department.  1  he 
Secretary  of  War,  the  Secretary  of  the  Navy,  and  the  Post- 
master General  shall,  and  are  hereby  directed,  by  order  in 
writing,  to  transfer  and  deliver  to  such  agents  of  the  Depart- 
ment of  Aeronautics  as  the  secretary  thereof  may  designate, 
all  aircraft,  including  airships,  hydroplanes,  hydroaeroplanes, 
seaplanes,  balloons,  and  any  other  means  of  transportation, 
including  ships,  vessels,  boats,  and  automobiles  or  other  motor 
vehicles,  now  in  ues  or  on  hand,  and  all  material  and  parts, 
and  all  machinery,  appliances,  and  equipment  held  for  use  for 
the  maintenance  thereof,  all  lands,  docks,  wharves,  buildings, 
repair  shops,  warehouses,  and  all  other  property  heretofore 
used  by  the  Department  of  War,  Department  of  the  Navy, 
and  Postoffice  Department  in,  or  in  connection  with,  the  opera- 
tion, maintenance,  and  manufacture  of  aircraft,  or  procured 
and  now  held  for  such  use  by  or  under  the  jurisdiction  and 
control  of  these  departments. 

Sec.  5.    That  the  following  named  offices,  bureaus,  divisions, 
and  branches  of  the  public  service,  now  and  heretofore  under 
the  jurisdiction  of  the  War,  Navy,  and  Postoffice  Depart- 
ments, and  all  that  pertains  to  the  same,  known  as  the  Avia- 
tion Section  of  the  Signal  Corps,  the  Division  of  Military 
Aeronautics,  the  Bureau  of  Aircraft  Production,  the  Air  Ser- 
vice of  the  Army,  the  Motor  Transport  Corps,  the  Naval 
Flying  Corps,  the  Marine  Corps  Flying  Corps,  and  the  Aeriai 
Mail  Service,  and  any  and  all  other  branches  of  the  public 
service  which  has  been  heretofore  charged  with  matters  per- 
taining to  aviation  be,  and  the  same  are  hereby,  transferred 
from  the  War,  Navy,  and  Postoffice  Departments  to  the  De- 
partment of  Aeronautics,  and  the  same  shall  hereafter  re- 
main under  the  jurisdiction  and  supervision  of  the  last-named 
department  and  the  Secretary  of  Aeronautics  is  hereby  given 
the  power  and  authority  to  rearrange  the  work  of  the  offices, 
bureaus,  and  divisions  confided  to  such  departments,  and  to 
consolidate  any  of  the  offices,  bureaus,  and  divisions  trans- 
ferred to  said  department.    The  official  records  and  papers 
now  on  file  in  and  pertaining  exclusively  to  any  bureau,  office, 
department,  or  branch  of  the  public  service  in  this  Act  trans- 
ferred to  the  Department  of  Aeronautics,  together  with  the 
furniture  now  in  use  in  such  bureau,  office,  department,  or 
branch  of  the  public  service,  shall  be,  and  are  hereby,  trans- 
ferred to  the  Department  of  Aeronautics. 

Sec.  6.  That  all  clerks  and  employees  of  the  War  Depart- 
ment, the  Navy  Department,  the  Postoffice  Department,  or 
other  bureau,  office,  department,  or  branch  of  the  public  ser- 
vice engaged  or  on  duty  exclusively  pertaining  to  aviation  and 
aeronautics  shall  be,  and  are  hereby,  transferred  to  the  De- 
partment of  Aeronautics  at  their  present  grades  and  salaries. 

Sec.  7.  That  the  air  force  of  the  United  States  shall  con- 
sist of  the  Regular  Air  Force,  the  Reserve  Air  Force,  the 
National  Guard  Air  Force,  while  in  the  service  of  the  United 
States,  and  such  other  air  forces  as  are  now  or  may  here- 
after be  authorized  by  law. 

Sec.  8.  That  the  Regular  Air  Force  of  the  United  States 
shall  consist  of  such  squadrons,  groups,  wings,  or  other  units 
designated  by  the  Secretary  of  Aeronautics,  to  be  known  as 
the  Line  of  the  Air  Force,  an  Operations  Division,  an  Ad- 
ministration Division,  a  Legal  Division,  an  Engineerng  Divi- 
sion, a  Supply  Division,  and  a  Medical  Division,  to  be  known 
as  the  Staff  of  the  Air  Force,  within  the  limitations  of  this 
Act.    The  Line  of  the  Air  Force  shall  be  so  trained  as  to 


comprise  a  combatant  force  of  the  United  States  with  a  view 
to  operating  with  the  armed  land  and  sea  forces  of  the  United 
States  while  in  actual  combat,  and  such  other  duties  as  the 
Secretary  of  Aeronautics  may  prescribe.  The  President  shali 
be,  and  is  hereby,  authorized  to  assign  such  units  of  the  De- 
partment of  Aeronautics  as  may  be  necessary  for  cooperation 
with  the  armed  land  and  sea  forces  of  the  United  States  in 
time  of  war  or  threatened  hostilities  and  during  maneuvers, 
target  practice,  and  such  other  exercises  as  may  be  held  by 
those  forces:  Provided,  That  in  time  of  war  or  threatened 
hostilities,  when  such  units  are  so  assigned,  they  will  be  under 
the  command  of  the  designated  commander  of  the  land  or 
sea  forces,  or  both,  as  the  case  may  be. 

Sec  9.  That  the  duties  of  the  Operations  Division  shall  be 
to  prepare  plans  for  the  national  defense  and  for  the  mobil- 
ization of  the  air  forces  in  time  of  war,  to  investigate  and 
report  upon  all  questions  affecting  the  efficiency  of  the  air 
force  and  its  state  of  preparation  for  military  or  naval  opera- 
tions, to  render  professional  aid  and  assistance  to  the  Secre- 
tary of  Aeronautics  and  to  general  officers  and  other  superior 
commanders  and  to  act  as  their  agents  in  informing  and  co- 
ordinating the  action  of  all  the  different  officers  who  are 
subject  under  the  terms  of  this  Act  to  the  supervision  of  the 
Chief  of  Operations,  and  to  perform  such  other  aviation  duties 
not  otherwise  assigned  by  law  as  may  be  from  time  to  time 
prescribed  by  the  President.  The  Administration  Division  is 
charged  under  the  direction  of  the  Secretary  of  Aeronautics 
and  subject  to  the  supervision  of  the  Chief  of  Operations  in 
all  matters  pertaining'  to  the  command,  discipline,  or  adminis- 
tration of  the  air  forces,  with  the  duty  of  recording,  authen- 
ticating and  communicating  to  troops  and  individuals  in  the 
air  forces  all  orders,  instructions,  and  regulations  issued  by 
the  Secretary  of  Aeronautics  through  the  Chief  of  Operations, 
of  preparing  and  distributing  commissions,  of  managing  the 
recruiting  service,  and  publishing  and  recording  such  other 
matters  pertaining  to  aeronautics  and  the  air  forces  as  ihe 
Secretary  of  Aeronautics  may  direct. 

The  Legal  Division  will  be  charged,  under  the  direction  of 
the  Secretary  of  Aeronautics,  with  all  legal  matters  pertaining 
to  the  Department  of  Aeronautics,  and  will  be  charged  with 
the  care  of  records,  and  all  general  courtsmartial,  courts  of 
inquiry,  and  aeronautical  commissions,  and  of  all  papers  re- 
lating' to  the  title  of  lands  under  the  control  of  the  Depart- 
ment of  Aeronautics,  except  the  public  buildings  and  grounds 
in  the  District  of  Columbia.  The  officers  of  this  division  will 
render  opinions  upon  legal  questions  when  called  upon  by 
proper  authority. 

The  Engineering  Division  is  charged,  under  the  direction 
of  the  Secretary  of  Aeronautics,  with  the  selection  and  de- 
termining of  types  and  designs  of  all  aircraft  equipment  and 
material,  including  ordnance  and  communicating  equipment 
and  material,  and  the  repair  and  maintenance  thereof  :  it  shall 
operate  and  maintain  such  aircraft  factories  as  may  be  here- 
after authorized  by  law,  and  such  repair  and  machine  shops 
as  may  be  authorized  by  the  Secretary  of  Aeronautics ;  the 
production,  experimentation,  and  manufacture;  the  produc- 
tion, operation,  and  maintenance  of  aerial  photographic  ap- 
paratus ;  preparation  of  aerial  photographic  maps  of  the 
United  States  and  its  Territories  and  its  possessions,  and  in 
field  operations,  of  aerial  maps  of  the  theater  of  operations 
and  such  other  aeronautical  engineering  duties  as  may  be  as- 
signed by  the  Secretary  of  Aeronautics. 

The  Supply  Division  will  be  charged,  under  the  direction  of 
the  Secretary  of  Aeronautics,  with  the  duty  of  providing 
transportation,  clothing  and  equipage,  and  barracks,  store- 
house, hangars,  and  other  buildings  ;  constructing  and  repair- 
ing landing  fields  and  roads ;  the  building,  chartering,  and 
operation  of  ships,  boats,  docks,  and  wharves  needed  for 
aeronautical  purposes ;  supplying  subsistence  and  articles  for 
sale  and  issue  to  those  entitled  thereto ;  supplying,  distributing, 
and  accounting  for  funds  for  the  payment  of  the  Air  Forces, 
and  such  other  financial  duties  as  are  specially  assigned  to  it ; 
and  attending  to  all  other  matters  connected  with  supply  and 
accounting  which  are  not  expressly  assigned  to  some  other 
division  of  the  Department  of  Aeronautics. 

The  Medical  Division  is  charged  with  the  duty  of  the  care 
of  sick  and  wounded,  making  physical  examinations  of  officers 
and  enlisted  men,  the  management  and  control  of  hospitals, 
and  furnishing  all  medical  and  hospital  supplies ;  with  the  duty 
of  maintaining  sanitary  conditions  for  the  Department  of 
Aeronautics. 

Sec.  10.  The  President  is  hereby  authorized  to  appoint 
and  commission  in  the  Regular  Air  Force,  by  and  with  the 
advice  and  consent  of  the  Senate,  such  officers  as  are  herein- 
after authorized:  Provided.  That  the  commissioned  strength 
of  the  Regular  Air  Force  shall  consist  of  one  major  general, 
who  shall  be  Chief  of  Operations,  and.  under  the  direction  of 
(Continued  on  page  1021") 


Titf  XIfws  of  tftf  'WTwv 

i  nr./  i> i-j  vv  3  vJr    i  jnn,  W  i_yJl/i\ 

4  ^ 

Roland  Rohlfs  Climbs  to  30,700  Feet  in 
Curtiss  Triplane 

An  altitude  of  30,700  feet  was  reached 
by  Roland  Rohlfs,  chief  test  pilot  for  the 
Curtiss  Engineering  Corporation,  accord- 
ing to  his  barograph,  in  a  flight  from 
Roosevelt  Field  on  July  31.  He  started 
the  flight  at  2:33  P.  M.  and  landed  at 
5  :32  P.  M. 

The  best  previous  American  record  was 
that  of  Major  R.  W.  Schroeder,  U.  S.  A., 
who  attained  an  altitude  of  28,900  feet  in 
a  British-built  Bristol  machine,  Sept.  18, 
last  year.  The  world's  record  is  claimed 
in  behalf  of  Adjutant  Casale,  a  French 
man,  who  was  reported  last  month  to 
have  reached  a  height  of  33,136  feet. 

Adjutant  Casale's  record  has  not  been 
"homologated,"  or  registered  as  official 
by  the  air  societies  of  the  world,  although 
it  may  be  received  later.  After  the  flight 
of  Rohlfs  the  barograph  was  signed  by 
the  official  witnesses  and  sent  to  the  Aero 
Club  of  America  to  be  corrected  and  au- 
thenticated. It  may  stand  as  the  official 
world's  altitude  record. 

Rohlfs  flew  a  Curtiss  Wasp  triplane 
equipped  with  a  twelve-cylinder  400- 
horsepower  Kirkman  motor.  This  ma- 
chine is  known  as  Type  18-T  Triplane, 
described  in  the  March  31  issue  of  Aerial 
Age.  He  tried  out  the  climbing  powers 
of  the  machine  on  July  25  in  an  unofficial 
flight,  in  which  he  reported  reaching  a 
height  of  31,000  feet.  Numerous  wit- 
nesses' were  called  to  make  the  flight  of- 
ficial, and  the  barograph  was  signed  by 
Major  J.  E.  Roessel,  Major  H.  F.  Miller, 
Lieutenant  Colonel  W.  L.  Moose,  Jr.,  Cap- 
tain A.  F.  Simonin,  Colonel  Archie  Miller, 
Augustus  Post,  on  behalf  of  the  Aero 
Club  of  America ;  John  T.  Tarbox,  secre- 
tary of  the  Aero  Club  of  America,  and 
the  pilot  himself. 

The  barograph  record  will  be  exhaust- 
ively examined  by  air  experts  and  mathe- 
maticians, to  fix  the  official  figures  of  the 
height.  It  was  said  that  study  of  the 
record  might  result  in  placing  the  exact 
altitude  achieved  anvwhere  between  30,- 
400  and  31,000  feet. 

'  In  one  of  its  early  tests  it  hung  up  a 
new  record  for  speed — 160  miles  per  hour, 
and  upon  another  occasion  it  broke  the 
climbing  record  by  attaining  a  height  of 
16,000  feet  in  ten  minutes.  It  has  a  wing 
span  of  32  feet  */>  inch  and  a  total  sup- 
porting surface  of  309  square  feet.  Its 
overall  dimensions  are :  Width,  32  feet ; 
length,  23  feet  3  inches ;  height,  9  feet 
10J/2  inches.  The  machine  weighs,  empty, 
approximately  1,900  pounds  and  carries  a 
useful  load  of  approximately  1,000 
pounds.  -Its  minimum  speed  is  58  miles 
per  hour  and  its  maximum  range  at  eco- 
nomical speed  is  about  550  miles.  The 
fuselage  is  streamlined  throughout,  pre- 
senting an  almost  continuous  contour. 

It  is  equipped  with  one  of  the  new  Cur- 
tiss twelve  40O  horsepower  motors,  a  com- 
plete description  of  which  appeared  in  the 
February  3  issue  of  Aerial  Age.  This  is 
a  twelve-cylinder  motor  with  a  gasoline 
consumption  of  0.55  pounds  per  brake 
horsepower  and  an  oil  consumption  of 
0.03  pounds  per  brake  horsepower.  The 
weight  without  oil  or  water  is  720  pounds 
— almost  one-quarter  less  than  any  other 
400  horsepower  motor.  It  has  a  4I4-inch 
bore  of  a  6-inch  stroke.  In  the  altitude 
flight  58  gallons  of  gasoline  and  6  gallons 
of  oil  were  used. 


Prize  for  Around-the- World  Flight 

Hoquam,  Wash. — Deeds  to  1.000  acres 
of  Gray's  Harbor  land,  lying  within  what 
it  has'been  hoped  for  years  will  prove  an 
oil  belt,  are  to  be  placed  in  a  local  bank  as 
a  reward  for  the  aviator  who  first  en- 
circles the  globe.  George  J.  Hibbard,  a 
Seattle  attorney,  makes  the  offer,  and  has 
set  the  time  limit  for  winning  the  land 
at  August  1,  1920. 


Roland  Rohlfs,  chief  test  pilot  for  the  Curtiss 
Engineering  Corporation,  at  the  start  of  the 
flight    in    which    he    reached    an    altitude  of 
30,700  feet 

Spad  Flies  259  Miles  in  110  Minutes 

Mount  Clemens,  Mich. — Major  Reed 
Chambers  made  a  fast  flight  from  Dayton 
to  Selfridge  Field  in  a  Hispano-motored 
Spad,  Model  13.  The  distance  of  259 
miles  was  covered  in  110  minutes  at  an 
average  of  141  miles  an  hour. 


Thomas-Morse  Biplane  in  35-Mile  Glide 

Ithaca,  N.  Y. — On  August  2,  accom- 
plishing the  longest  glide  on  record,  "Rex" 
Marshall  attained  an  altitude  of  17,000 
feet,  shut  off  the  engine  of  his  Thomas- 
Morse  machine  at  the  northern  end  of 
Cayuga  Lake  and  glided  thirty-five  miles 
to  this  city,  renewing  his  power  at  an  alti- 
tude of  6,000  feet.  Twenty-two  miles  is 
said  to  be  the  former  record. 

Supercharger  Sets  High  Altitude  Speed 
Record 

Dayton,  Ohio. — Major  R.  W.  Schroeder, 
army  aviator,  on  August  2,  set  a  new 
world's  record  for  high  altitudes,  it  is 
claimed,  when  he  flew  at  a  rate  of  137 
miles  an  hour  at  a  height  of  18,400  feet. 
He  used  a  two-seated  Lepere  biplane,  de- 
signed by  Captain  Lepere  of  the  French 
army.  It  was  equipped  with  a  twelve- 
cylinder  Liberty  motor  and  a  super- 
charger. Lieutenant  G.  W.  Elfey,  expert 
aeronautic  observer,  was  a  passenger. 

According  to  Captain  B.  G.  Patterson, 
this  development  will  have  a  marked  ef- 
fect on  aerial  navigation-,  because  it  will 
enable  a  pilot  to  fly  at  full  speed  and  full 
power  above  the  storm  zone.  It  will  also 
be  potent  in  trans-oceanic  flights  and 
would  make  easy  non-stop  trips  between 
New  York  and  Chicago,  regardless  of 
weather  conditions. 

The  supercharger  is  an  attachment  con- 
sisting of  a  gas  turbine  and  centrifugal 
compressor,  deriving  its  power  from  the 


The  Curtiss   "Wasp"  Biplane  with  which  Roland  Rholfs  established  a  new  official  World's 
Altitude  Record  of  30,700  feet.    Machine  has  a  span  of  32  feet,  is  23  feet  long,  and  weighs  1900 
lbs.     The  engine  is  a  Curtiss  "12"  rated  at  400  H.  P. 
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red-hot  exhaust  gases  of  the  motor.  It 
feeds  the  compressed  air  into  the  carbu- 
retor at  the  same  pressure  as  at  sea  level, 
so  there  is  no  lack  of  oxygen  regardless 
of  altitude. 


Hydro-Aeroplane    Saves  Drowning 
Swimmer 

Patchogue,  L.  I. — W.  D.  Walton,  who 
has  been  piloting  a  hydro-aeroplane  in 
this  vicinity,  took  part  in  the  first  hydro- 
aeroplane rescue  since  the  war.  While 
•tuning  up  his  plane  for  a  flight  his  atten- 
tion was  called  to  a  group  struggling 
about  an  upturned  boat,  just  discernable 
in  the  waters  of  the  bay. 

Half  an  hour  later  Mr.  Walton  re- 
turned with  two  dripping  passengers.  Miss 
Grace  Flaherty  of  Laurel  Hill,  N.  J.,  and 
H.  V.  Fajans  of  New  York.  A  sailboat 
following  behind  bore  a  third  moistened 
person,  J.  Stuart  Iilackton,  Jr..  son  of  the 
New  York  yachtsman  and  motion  picture 
producer. 


tion  to  foreign  countries  by  aeroplane  as 
well  as  ships. 

Pasadena  Establishes  Municipal  Landing 
Field 

Pasadena,  Cal. —  Pasadena  has  estab- 
lished a  municipal  landing  field  near  the 
Altadena  Country  Club  covering  sixty 
acres.  It  has  all  the  equipment  of  a  first- 
class  landing  field. 


110  Minute  Flight  from  Washington  to 
New  York 

Washington.  —  Washington  to  New 
York  by  aeroplane  in  less  than  two  hours 
was  reported  to  the  Air  Service  on  July 
29.  Pilot  Lieutenant  Patrick  H.  Logan, 
with  a  passenger.  Major  W  illiam  Conant, 
covered  the  200  miles  to  llazelhnrst  Field, 
L.  I.,  in  110  minutes,  averaging  approxi- 
mately 110  miles  an  hour. 

Among  the  reports  from  various  air 
stations  received  is  one  from  Park  Field. 
Tenn.,  showing  a  speed  of  120  miles  an 
hour,  or  two  miles  a  minute  for  a  distance 
of  160  miles.  Pilot  Lieutenant  J.  S. 
Marriott  made  the  flight  in  a  De  Havi- 
land  four,  carrying  a  passenger  from 
Park  Field  to  Jackson,  Tenn.,  and  return. 


Yakima,    Washington,    Has  Up-to-Date 
Landing  Field 

Spokane,  Wash. — The  civilian  aviators 
of  Yakima,  Wash.,  have  added  that  city  to 
the  list  of  cities  which  have  up  to  date 
aeroplane  landing  grounds.  The  Com- 
mercial Club  obtained  permission  to  use 
the  acreage  belonging  to  the  Northern 
Pacific  near  the  city  limits  as  a  site.  The 
field  will  be  properly  marked  and  im- 
proved. Ernest  Schneider,  owner  of  a 
plane  at  Yakima,  says  he  will  erect  a 
hangar  on  it.  The  club  is  to  pay  $10 
yearly  rental  and  the  taxes  for  the  use 
of  the  place. 

Lieut.  R.  P.  Parshall,  Yakima  aviator, 
is  planning  a  flight  around  Mount  Adams. 
He  will  carry  as  a  passenger  on  the  flight, 
which  is  under  the  auspices  of  the  Com- 
mercial Club,  C.  E.  Rusk,  who  has  fre- 
quently climbed  the  mountain  and  been  a 
leader  in  efforts  to  have  it  made  a  part 
of  the  proposed  Yakima  national  park. 
Mr.  Rusk  is  to  be  given  an  opportunity 
to  take  the  first  pictures  from  a  plane  of 
the  mountain.  The  trip  will  require  two 
days,  one  being  taken  in  a  preliminary 
flight  to  Glenwood. 


Passport  Required  for  Flights  to  Cuba 

Washington,  D.  C. — Passports  are  re- 
quired for  flights  to  foreign  countries 
from  American  territory,  as  for  instance, 
between  the  United  States  and  Cuba.  Sec- 
tion G.  O.  No.  76,  W.  D.,  Jan.  26,  1917, 
has  been  modified  to  include  transporta- 


Seeks    to    Prevent    Flights   Over  Ranch 

Kansas  City. — Whether  a  property  own- 
er is  also  owner  of  the  air  above  his  land 
is  to  be  determined  through  a  court  action 
brought  by  Frederick  Hoenemann,  a  farm- 
er. He  seeks  to  restrain  a  company  own- 
ing aeroplanes  from  using  the  air  above 
his  farm. 

Hoenemann  contends  that  the  sight  of 
the  machines  and  the  noise  of  their  en- 
gine disturb  the  livestock. 


From  left  to  right:  A.  L.  Allan,  Curtiss  pilot;  E.  L.  Ovington,  President  of  the  Curtiss  Flying 
Station,  Atlantic  City,  and  N.  B.  Stratton,  N.  W.  Moore,  J.  W.  Forse,  Vice-President,  Treasurer 
and  Secretary  of  the  Curtiss  Aeroplane  and  Motor  Co.,  respectively,  at  Atlantic  City  Flying  Station 


LePere  Makes  Record  Flight  in  Florida 

In  a  LePere,  flying  at  an  altitude  of 
6,000  feet.  Lieutenant  J.  D.  Corkille,  with 
Sergeant  J,  R.  Cook,  made  a  flight  from 
Arcadia  to  Daytona  Beach  on  August  1, 
a  distance  of  186  miles,  in  75  minutes, 
rate  148.8  miles  per  hour. 

Lieutenant  R.  H.  Smith,  pilot  in  a  De- 
Haviland  4,  made  a  flight  from  Arcadia 
to  Jacksonville,  265  miles,  in  127  minutes, 
at  an  elevation  of  5,000  feet.  A  new  rec- 
ord for  Florida.  Passengers:  Lieutenants 
W.  L.  Williams  and  R.  J.  Johnson. 


Air   Service    Congratulates  Wright 

Washington,  D.  C. — The  following  tele- 
gram was  sent  by  the  Air  Service  to  Or- 
ville  Wright  on  July  30 : 

"The  congratulations  of  the  Air  Ser- 
vice are  extended  to  you  on  the  tenth 
anniversary  of  the  delivery  of  the  first 
aeroplane  to  the  Government  of  the 
United  States,  first  in  the  world  to  ac- 
quire a  dynamic  air  craft.  The  Air  Service 
appreciates  to  the  full  the  ever  increasing 
debt  owed  by  mankind  to  the  Wright 
Brothers,  whose  foresight,  indefatigable 
research  and  practicable  application  have 
aided  the  world  progress  through  the  in- 
vention of  a  new  means  of  communica- 
tion. 

"Menoher." 

It  will  be  recalled  that  ten  years  ago,  on 
the  30th  of  July,  the  United  States  ac- 
quired the  first  aeroplane.  This  Govern- 
ment was  the  first  in  the  world  to  be  the 
possessor  of  an  aeroplane,  but  had.  how- 
ever, no  pilots.  Later  in  the  season  the 
following  American  Army  officers  were 
taught  to  fly  by  Wilbur  Wright :  1st  Lieut. 
Frank  P.  Lahm,  now  Colonel,  and  1st 
Lieut.  13.  D.  Foulois,  now  Brigadier-Gen- 
eral. 

On  July  30,  1909,  Orville  Wright  and  B. 
D.  Foulois  together  made  the  second  and 
final  flight  with  the  Wright  machine  con- 
tracted for  by  the  Government  the  year 
before.  This  was  a  cross-country  trip  of 
five  miles  in  each  direction  with  and 
against  the  wind.  The  speed  made  was 
42  miles  an  hour.  On  July  27  the  endur- 
ance test  of  one  hour  was  made  in  -a 
flight  which  totaled  72  minutes,  with  1st 
Lieut.  Frank  P.  Lahm.  Lieut.  Lahm  has 
the  distinction  of  being  the  first  Ameri- 
can Army  officer  to  fly. 

While  the  W  right  Brothers  were  nego- 
tiating in  foreign  countries  for  the  sale 
of  patent  rights,  they  were  communicated 
with  by  the  United  States  Government, 
and  in  the  winter  of  1907  the  Chief  Signal 
Officer,  General  James  Allen,  advertised 
for  bids  for  an  aeroplane.  Of  22  bids 
three  were  accepted.  The  Wright  Broth- 
ers were  the  only  ones  to  deliver  a  ma- 
chine. In  September,  1908.  official  dem- 
onstrating flights  were  begun  at  Fort 
Myer,  near  Washington,  in  the  fulfillment 
of  the  contract,  but  the  death  of  1st  Lieut. 
Thos.  E.  Selfridge,  nassenger,  and  the 
accident  to  Orville  Wright,  the  pilot  of 
the  machine,  postponed  flights  until  1909. 
Lieut.  Selfridge  was  the  first  man  in  the 
world  to  be  killed  by  a  power-driven  aero- 
plane. 

The  contract,  price  of  the  machine  was 
$25,000.  The  maximum  speed  demanded 
was  40  miles  an  hour,  with  a  bonus  of  10 
per  cent  for  each  mile  per  hour  in  addi- 
tion. The  Wrights  received  $30,000  for  a 
speed  of  42  miles  per  hour.  This  was 
paid  out  of  the  funds  of  the  Board  of 
Ordnance  and  Fortification. 
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Travellers   Company  Starts   New  York- 
Atlantic  City  Air  Transport  Service 

An  air  line  carrying  passengers  between 
New  York  and  Atlantic  City,  the  first  of 
its  kind  in  this  country,  was  inaugurated 
on  July  25  at  11  A.  M.,  when  a  flying  boat 
with  glassed-in  body  left  the  Hudson 
River  at  Ninety-sixth  Street,  on  the  105- 
mile  trip  down  the  Jersey  coast. 

The  flying  boats  are  operated  by  the 
Travellers  Company,  composed  of  three 
young  aviators  who  spent  several  hun- 
dred hours  in  the  air  in  the  British  or 
American  air  service.  The  "limousine" 
flying  boats  are  of  150  horse-power,  have 
a  speed  of  75  miles  an  hour  and  can  earn' 
two  or  three  passengers  besides  the  pilot. 
Bookings  will  be  made  from  the  Waldorf, 
McAlpin  and  Claridge  hotels,  and  pas- 
sengers will  go  to  the  Hudson  River  by 
automobile  from  the  hotels.  The  fare  is 
$100  each  way,  and  passengers  are  allowed 
thirty-five  pounds  of  baggage. 

The  seaplane,  according  to  the  prepared 
schedule,  will  leave  New  York  at  11  A.  M, 
and  arrive  in  Atlantic  City  at  12  :30  P.  M. 
The  return  trip  will  start  at  3  P.  M.,  and 
the  Hudson  should  be  reached  by  4:30 
P.  M.  Tests  made  on  several  days  show 
that  this  schedule  can  be  maintained,  it  is 
stated.  The  pilots  are  Robert  B.  Hewitt 
and  Charles  Todd  Seims,  and  the  pas- 
senger agent  is  C.  Nicholas  Reinhardt. 


Zenith  Increases  Capitalization 

Detroit,  Mich. — The  Zenith  Carburetor 
Co.  of  Detroit  has  increased  its  capitali- 
zation from  $40,000  to  $320,000,  of  which 
$180,000  has  been  taken  up  by  its  present 
stockholders.  The  balance  will  not  be 
issued  at  present.  The  real  estate,  build- 
ings and  other  assets  owned  by  the  French 
corporation  of  the  Zenith  Company  will 
be  purchased  with  the  new  mone.v. 

Aircraft  Materials  Opens  Chicago  Branch 

New  York,  N.  Y. — The  Aircraft  Mate- 
rial and  Equipment  Corporation  of  New 
Y'ork  has  opened  a  branch  office  in  Chi- 
cago in  the  Westminster  Building.  An 
additional  branch  will  be  opened  in  San 
Francisco,  it  was  announced  by  M.  W. 
Hanks,  president  of  the  corporation.  The 
company  carries  spares  for  Canadian 
training  planes. 


Electric  Tools  for  the  Aircraft  Industry 

Baltimore,  Md.— The  Black  &  Decker 
Mfg.  Co.  of  this  city  have  prepared  a 
handsome  and  comprehensive  catalog  de- 
scribing their  line  of  electric  drills,  air 
compressors  and  valve  grinders.  These 
tools  are  of  the  well-known  standard 
quality  of  this  company,  and  are  of  in- 
terest to  the  aircraft  industry  in  connec- 
tion with  construction  and  repair  of  mo- 
tors and  maintenance  of  tire  pressure. 


Air  Service  to  Sell  Unserviceable  Planes 
for  Instruction  Purposes 

Washington,  D.  C. — According  to  an 
announcement  from  the  office  of  the  Di- 
rector of  the  Air  Service,  the  Air  Service 
has  an  accumulation  of  miscellaneous 
aeroplane  motors  and  unserviceable  aero- 
planes, which  were  used  for  instruction 


purposes  at  the  various  training  camps 
and  schools.  It  has  been  decided  to  offer 
these  motors  and  aeroplanes  to  all  col- 
leges and  schools  desiring  to  teach  aero- 
nautical engineering,  and  prices  have  been 
fixed  commensurate  with  their  value  for 
this  purpose. 

Although  the  motors  are  unserviceable 
for  flying,  all  moving  parts  are  complete. 
The  prices  range  from  $250  for  Liberty 
and  Hispano-Suiza  engines  to  $75  for 
Lawrence  engines.  Le  Rhone,  Hall  Scott, 
Mercedes,  Thomas-Morse,  Gnome,  Ren- 
ault, Clerget,  and  Sturtevant  engines-  are 
included  in  the  sale. 

Glenn  Martin  R,  Standard  J-l,  De 
Haviland  and  Thomas-Morse  aeroplanes, 
without  motors  and  instruments  and  un- 
serviceable for  flving  are  being  sold  for 
$250. 


overhauled  and  tested  before  it  is  allowed 
to  be  delivered  to  the  customer. 


Pan-American    Aircraft    Co.  Carrying 
Passengers  in  Pennsylvania 

Norristown,  Pa. — The  Pan-American 
Aircraft  Co.  of  this  city  is  now  earning 
on  a  passenger  carrying  and  exhibition 
business  in  Pennsylvania.  Their  present 
equipment  consists  of  several  Curtiss  bi- 
planes. Mr.  Russel  Brownback,  formerly 
an  officer  in  the  infantry,  is  president  of 
the  company.  Mr.  Alfred  Wainwright, 
vice-president,  was  in  charge  of  machine- 
gun  assembly  for  the  Air  Service  during 
the  war.  The  secretary  and  treasurer  of 
the  company,  Mr.  Howard  R.  Watt,  was 
officer  in  charge  of  salvage  at  the  avia- 
tion repair  base  at  Dallas.  Texas.  Mr. 
Harry  L.  Brownbeck,  chief  engineer, 
served  the  Bureau  of  Aircraft  Production 
in  several  capacities,  including  that  of  spe- 
cial representative  of  the  Bureau  in  a  tour 
of  inspection  of  European  aircraft  fac- 
tories. 

The  company  had  definite  plans  for  ex- 
pansion and  will  undertake  the  construc- 
tion of  aircraft  in  the  near  future. 

Largest  Shipment  of  Commercial  Planes 
Made  to  New  York 

The  largest  commercial  shipment  of 
aeroplanes  ever  received  in  New  York  ar- 
rived recently  when  a  trainload  of  ma- 
chines reached  here  from  Taylor  Field, 
Montgomery,  Ala.,  for  the  Curtiss  Aero- 
plane and  Motor  Corporation.  They  will 
be  assembled  at  Roosevelt  Field,  L.  L, 
one  of  the  concentration  points  for  the 
distribution  of  planes  purchased  from  the 
Government  by  the  Curtiss  Company. 
The  shipment  was  made  by  express  and 
consisted  of  thirty  planes  which  have 
been  sold  to  private  purchasers  who  will 
use  them  for  exhibition,  passenger-carry- 
ing and  pleasure-flying.  They  are  the 
JN  type,  used  by  the  American  and  Cana- 
dian governments  in  training  army  avia- 
tors. Another  large  shipment  is  now  be- 
ing made  to  Wilbur  Wright  Field,  Day- 
ton, Ohio,  consisting  of  40  machines. 
Since  the  purchase  of  machines  from  the 
Government  the  Curtiss  Company  has  dis- 
posed of  nearly  500  planes,  which  are  now 
in  operation  in  various  parts  of  the  United 
States.  The  Curtiss  Company  is  estab- 
lishing service  stations  at  all  of  the  larger 
concentration  points  and  each  machine 
that  has  been  in  use  is  being  thoroughly 


British  Aircraft  Linen  to  Be  Sold  in  U.  S. 

About  8,000,000  yards  of  the  43,000,000- 
yard  purchase  of  aircraft  linen  which 
Leonard  J.  Martin  recently  made  of  the 
British  Government  will  be  sold  in  the 
United  States  to  large  and  small  pur- 
chasers. No  effort  is  to  be  made  to  d}~e 
or  bleach  the  material. 

Canadian  Firm  Develops  New  Alloy 

Montreal,  Canada. — The  Shawinigan 
Electro-Metals  Co.  of  Montreal  is  said  to 
have  developed  a  new  magnesium  alloy 
particularly  adapted  to  aircraft  use.  It  is 
stated  that  the  new  product  has  but  two- 
thirds  the  weight  of  aluminum  and  is  as 
strong  as  steel.  It  is  particularly  suitable 
for  use  in  the  construction  of  pistons 
and  connecting  rods  of  aircraft  motors. 


South  America  Purchasing  Curtiss 
Planes 

The  first  foreign  shipment  of  aero- 
planes since  the  war  was  made  recently 
when  the  Curtiss  Aeroplane  and  Motor 
Corporation  sent  two  land  machines  of 
the  JN  type  and  one  water  machine  of 
the  Seagull  three-passenger  type  to  Rio 
de  Janeiro.  The  shipment  was  made  on 
the  steamer  Saint  Bede  of  the  Lamport 
and  Holt  line. 

It  is  the  advance  guard  of  the  mission 
which  the  Curtiss  Company  is  sending  to 
South  America  for  the  purpose  of  dem- 
onstrating American-made  aeroplanes  to 
the  Latin-American  governments,  corpo- 
rations and  people. 

Orton  W.  Hoover,  one  of  the  first  and 
best-known  pilots  in  the  United  States, 
left  at  the  same  time  to  set  up  the  ma- 
chines and  to  demonstrate  them. 

Another  shipment  will  be  made  on  the 
steamer  Frankmere  of  the  same  line,  to 
Beunos  Ayres,  in  a  few  days.  This  will 
consist  of  four  JN.'s  and  one  Seagull. 

C.  W.  Webster,'  South  American 
sales  representative  of  the  Curtiss  Com- 
pany, will  sail  on  August  23  on  the 
steamer  Vasari,  taking  with  him  two 
three-passenger  Oriole  land  machines,  the 
first  purely  commercial  plane  developed. 

Lawrence  Leon,  another  well-known 
pilot  who  trained  many  army  fliers  during 
the  war,  is  already  at  Buenos  Ayres. 

Headquarters  will  be  established  at  Rio 
de  Janeiro  and  Buenos  Ayres  at  first,  but 
the  mission  plans  to  give  demonstrations 
in  all  of  the  South  American  countries. 
James  Honor  and  Roy  Schneider,  two 
Curtiss  mechanicians,  are  accompanying 
the  party. 

The  Bolivian  government  has  already 
received  a  Curtiss  Wasp — the  type  of  ma- 
chine in  which  Roland  Rohlfs,  Curtiss  test 
pilot,  recently  established  a  new  American 
altitude  record.  It  is  equipped  with  a 
Curtiss  twelve  400  horsepower  motor  and 
with  overhanging  wings.  It  will  be  used 
for  training  purposes.  The  Wasp  was 
built  as  a  two-place  fighting  machine  and 
has  a  speed  record  of  160  miles  an  hour 
and  a  climbing  record  of  16,000  feet  in 
ten  minutes.  It  is  exceptionally  adapted 
to  work  in  high  altitudes. 
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Hon.  Albert  S.  Burleson.  Postmaster  General 
Hon.  Otto  Praeger,  Second  Assistant  Postmaster  General 
J.  B.  Con-idon,  Superintendent,  Division  of  Aerial  Mail  Service 
Louis  T.  Bussler,  Chief  of  Maintenance  and  Equipment 


J.  Clark  Edgerton,  Chief  of  Flying  Operations 
George  L.  Conner,  Chief  Clerk*  Division  of  Aerial  Mail  Service 
Eugene  J.  Scanlon,  Chief  of  Supplies 
Charles  N.  Kigbt,  Special  Representative 


Dana  C.  DeHart 
Edward  V.  Gardner 
Eber  H.  Lee 
John  M.  Miller 
Leon  D.  Smith 
Max  Miller 
Charles  E.  Bradley 
Lester  F.  Bishop 


Harold  T.  Lewis 
Leslie  E.  Stancill 
Charles  Hugh  Anglin 
John  H.  Skoning 
Earl  F.  White 
Charles  W.  Lamborn 
Frank  H.  Crozier 
Walter  H.  Stevens 


Charles  I.  Stanton,  Superintendent,  Eastern  Division 
John  A.  Jordan,  Superintendent,  Western  Division 
Harry  W.  Powers,  Manager,  Belmont  Park 

Lowell  S.  Harding,  Manager,  Bustleton 
Eugene  W.  Majors,  Manager,  College  Park 
W.  J.  McCandlass,  Manager,  Cleveland 
Ralph  D.  Barr,  Manager,  Bryan 
0.  J.  Sproul,  Manager,  Chicago 


New  Schedule  for  New  York-Washington 
Aerial  Mail 

Through  an  arragnement  made  between 
the  Air  Mail  Service,  Postmaster  Chance 
of  Washington  and  Postmaster  Patten  of 
New  York,  a  change  has  been  made  in  the 
air  mail  schedule  between  New  York  and 
Washington  by  which  the  mail  from  New 
York  and  New  England  will  reach  Wash- 
ington in  time  for  the  early  afternoon 
delivery ;  and  the  mail  from  Washington 
and  southern  connections  to  New  York 
will  reach  that  city  around  1  o'clock. 

The  air  mail  will  hereafter  leave  New 
York  at  8  :40  A.  M.,  arriving  in  Washing- 
ton at  11  A.  M.  Operating  on  this  sched- 
ule all  New  York  City  mail  which  reaches 
the  postoffice  too  late  for  the  midnight 
train  for  Washington  and  all  New  Eng- 
land mail  reaching  New  York  between 
midnight  and  8  A.  M.  will  be  carried  by 
aeroplane  to  Washington. 

The  mail  aeroplane  will  leave  Wash 
ington  at  10  A.  M.  carrying  Washington 
City  mail  and  mail  brought  in  by  the  At- 
lantic Coast  Line  and  Seaboard  Air  Line 
and  their  connections  from  the  South,  the 
mail  reaching  New  York  about  1  o'clock 
for  middle  afternoon  delivery. 

The  aeroplane  left  New  York  on  the 
morning  of  July  30,  under  the  new  sched- 
ule at  8:45  with  between  12,000  and  13,000 
letters  from  New  York  and  New  England, 
arriving  in  Washington  at  10:55  A.  M. 
and  was  being  distributed  by  11  :30  A.  M. 

"The  New  York  and  New  England 
mail,"  said  Postmaster  Chance,  "went  out 
on  the  12:20  P.  M.  city  delivery.  It  is 
extremely  gratifying  to  be  thus  able  to 
give  the  Washington  public  the  benefit  of 
a  service  many  hours  earlier  by  this  ad- 
justment of  the  air  mail  schedule.  The 
New  England  mail  is  advanced  about  16 
hours  and  all  mail  from  New  York  left 
over  from  the  midnight  train  is  in  time 
for  the  first  afternoon  delivery  in  Wash- 
ington. Public  appreciation  of  this  im- 
provement of  the  service  finds  expression 
in  many  commendations  from  people  in 
Washington  which  I  receive." 


Alaska-Seattle  Mail  Route 

From  present  indications  it  appears  prac- 
tically certain  that  the  next  eighteen 
months  will  see  the  establishment  of  the 
Alaska-Seattle  Aerial  Mail  Service.  The 
Post  Office  Department  has  promised  the 
service  to  Alaska  in  1920,  and  the  post 
office  appropriation  bill  expressly  states 
that  money  appropriated  may  be  used  for 
an  Alaska  service.  This  is  due  directly  to 
the  joint  efforts  of  W.  E.  Boeing  and  E. 
N.  Gotl  of  the  Boeing  Aeroplane  Com- 
pany, who  have  furnished  the  Post  Office 
Department  with  charts,  showing  courses, 
distances,    landing   stations,   where  fuel 


Air  Mail  Pilot  E.  Hamilton  Lee  served  as  stunt 
flying  instructor  during  war 


could  be  obtained  at  present,  and  a  general 
resume  of  all  foreseen  contingencies. 

It  is  possible  that  this  service  may  be 
obtained  this  coming  year,  if  a  large 
amount  of  enthusiasm  should  be  made 
manifest  by  the  people  of  Alaska  to  the 
Post  Office  Department.  Chambers  of 
commerce  in  Alaskan  cities  and  business 
firms  having  an  interest  in  the  advance- 
ment of  commercial  relations  in  Alaska 
should  petition  the  Post  Office  Department 
for  the  early  establishment  of  this  service. 

As  the  time  required  to  make  the  trip 
by  seaplane  is  a  daylight  trip  against  four 
days  by  steamer,  the  possibilities  of  a  com- 
mercial passenger  and  light  express  ser- 
vice are  also  very  great.  Such  an  oppor- 
tunity will  be  quickly  seized.  An  aerial 
service  to  Alaska  can  be  maintained  for  at 
least  eight  months  without  interruption, 
and  for  the  remaining  four  months,  with 
certain  delays  due  to  w:eather  conditions. 
Flying  at  an  altitude  of  three  thousand 
feet,  an  aviator  can  at  any  point  along 
the  route,  in  case  of  engine  failure,  glide 
down  to  protected  water.  Even  this  con- 
tingency is  eliminated  in  the  use  of  twin 
motored  machines,  such  as  are  being  used 
at  present  on  the  Paris-London  route. 

Thus,  enthusiasm  is  all  that  is  needed 
to  start  the  Alaska-Seattle  Aerial  Mail 
Service. 


Superintendent     Appointed    for  Aerial 
Mail  Station  at  San  Francisco 

San  Francisco,  Cal. — According  to  a 
statement  appearing  in  the  San  Francisco 
Bulletin,  an  aerial  mail  service  between 
New  York  and  San  Francisco  will  be  in 
operation  at  no  distant  date. 

A  regularly  established  aerial  mail 
service  between  San  Francisco  and  Los 
Angeles  and  San  Francisco  and  Seattle 
in  the  immediate  future  is  assured. 

An  aerial  mail  service  station,  with 
hangars,  supply,  repair  and  machine 
shops,  will  be  established  and  maintained 
in  San  Francisco.  ;  ; 

In  charge  of  the  maintenance  and  oper- 
ation of  the  Aerial  Mail  Service  of  the 
United  States,  already  appointed  to  the 
position,  will'  be  a  San  Francisco  man, 
Edward  McGrath,  chairman  of  the  Postal 
Censorship  Committee  in  New  York  dur- 
ing the  war,  just  prior  to  which  he  was 
Assistant  Superintendent  of  Railway 
Mails  in  Boston,  and  for  many  years  was 
Superintendent  of  Railway  Mails  in  San 
Francisco. 

Aero  Mail  Pilots  Receive  Increase 

Washington,  D.  C. — One  of  the  terms 
of  settlement  of  the  aerial  mail  pilots' 
strike  was  an  increase  of  pay  by  the 
granting  of  $3  per  day  allowance  while 
aviators  are  on  duty  away  from  home. 

The  terms  of  settlement  are  reported 
to  be  as  follows : 

1.  The  pilots  who  were  summarily  dis- 
missed because  they  refused  to  make  an 
ascent  in  the  face  of  dangerous  weather 
were  upheld,  when  the  situation  was  made- 
clear.    One  was  reinstated.  > 

2.  The  orders  applying  to  airmail 
flights  were  amended,  giving  to  the  dis- 
trict manager  or  superintendent  the  say 
whether  the  conditions  were  right  for 
flying,  instead  of  ordering  flights  from 
Washington  without  knowledge  of  exact 
local  conditions. 

3.  The  pilots,  whose  salaries  now  run 
from  $2,000  to  $3,600  a  year  for  their  haz- 
ardous work,  get  a  raise  in  salary,  or 
rather  an  extra  allowance  of  $3  a  *day 
while  they  are  away  from  home. 

1500   American    Legion    Posts  Already 
Organized 

According  to  a  recent  statement,  already 
more  than  1,500  posts  of  the  American 
Legion  have  been  organized.  New  York 
state  leads  with  130  posts.  All  men  who 
wore  the  uniform  for  at  least  fifteen  days 
between  April  7,  1917,  and  November  11, 
1918,  are  eligible  to  membership,  unless 
they  were  conscientious  objectors.  Na^ 
tional  headquarters  are  in  New  York 
City.  Lieut. -Col.  Theodore  Roosevelt, 
Col.  Henry  D.  Lindsey  and  Col.  Eric 
Fisher  Wood. 
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THE  IMBER  SELF- SEALING  GASOLINE  TANK 


By  GEORGE  F.  McLAUGHLIN,  A.  M.  E. 


NUMEROUS  attempts  have  been 
made  to  perfect  a  gasoline  tank 
which  would  be  proof  against 
leakage  in  the  event  of  being  punctured 
and  proof  against  fire  when  pierced  by 
incendiary  bullets  or  other  projectiles. 
Before  such  a  device  was  perfected  for 
use  in  aircraft,  approximately  75%  of 
the  fatalities  could  be  directly  attributed 
to  the  fact  that  the  fuel  tanks  were 
pierced  and  the  leaking  gasoline  became 
a  source  of  danger.    Mr.  Jack  Imber  of 


Figure  1 

Detail  of  a  corner  of  the  Imber  Self -Sealing 
Gasoline  Tank.  A — Rubber  reinforcing:  B — 
Rubber  covering;  C  —  Outer  shell  or  casing; 
D— Framework  members;     E — Baffle  plate. 

London,  England,  undertook  to  study  the 
requirements  of  a  self-sealing  tank  and 
his  researches  led  to  some  remarkable 
discoveries. 

A  small  bullet  can  inflict  extensive 
damage  when  passing  through  a  gasoline 
tank.  In  many  cases  it  is  found  that  an 
ordinary  bullet  will  tear  a  hole  six  or 


eight  inches  in  diameter  in  the  side  of 
the  tank  opposite  to  that  through  which 
the  bullet  enters.  This  phenomenon  per- 
plexed most  of  the  inventors  who  were 
seeking  a  remedy  to  keep  the  gasoline 
from  leaking  from  bullet  holes.  Most 
of  the  devices  failed  for  either  they  were 
too  heavy  or  some  important  detail  of 
the  structure  was  not  properly  disposed 
because  of  an.  unfamiliarity  with  the 
actual  forces  existing  in  a  tank  under 
such  circumstances. 

Before  going  on  with  a  detailed  descrip- 
tion of  the  tank  invented  by  Mr.  Imber 
it  might  be  well  to  present  the  theories 
upon  which  the  invention  is  based.  A 
bullet  entering  the  fuel  tank  makes  an 
aperture  as  large  in  diameter  as  the 
bullet  itself.  It  leaves  a  clean  hole  which 
is  easily  sealed  by  the  rubber  covering. 
In  emerging,  however,  a  relatively  large 
hole,  is  torn  in  the  metal.  Investiga- 
tion showed  that  the  larger  hole  was 
due  to  the  enormous  pressure  of  fuel 
against  the  far  side  of  the  tank.  Upon 
entering  the  tank  the  progress  of  the 
bullet  is  somewhat  arrested  by  the  li- 
quid but  in  its  travel  through  the  tank 
the  pressure  of  the  liquid  increases  both 
in  area  and  force  from  the  point  of  enter- 
ing to  a  distance  of  approximately  2'-6". 
Thus,  when  a  bullet  travels  through  a 
tank  of  large  diameter  its  momentum  is 
checked  before  it  goes  entirely  through, 
while  on  the  other  hand  in  a  tank  of 
ordinary  size  it  is  found  that  up  to  a 
certain  point  the  further  one  side  wall 
is  from  the  other,  the  larger  will  be  the 
hole  torn  upon  the  exit  of  the  bullet. 

It  was  readily  seen  that  the  pressure 
generated  in  the  tank  would  either  have 
to  be  confined  or  released.  Many  inven- 
tors sought  to  confine  the  pressure  but 
results  showed  that  when  the  bullet  made 
its  exit  the  pressure  sought  exit  through 
the  aperature  made  by  the  bullet  and  in 
its  effort  to  escape  an  enormous  rupture 
is  made  in  the  tank. 

Having  acquired  a  knowledge  of  the 


action  taking  place  in  a  gasoline  tank 
when  it  is  pierced  Mr.  Imber  was  in  a 
position  to  seek  a  means  of  perfecting 
a  tank  to  such  a  degree  that  not  only 
would  it  prevent  leaking  when  pierced  but 
which  w:ould  also  prevent  the  escape  of 
the  liquid  in  the  event  of  a  bad  crash. 
Tanks  which  had  a  small  measure  of  suc- 
cess in  stopping  simple  gasoline  leakages 
utterly  failed  to  retain  the  liquid  when  a 
machine  crashed.  It  is  this  latter  feature 
that  specially  commends   itself   to  the 


Figure  3 

Method  of  crossing  the  tubular  members  of 
the   Imber  tank   framework  and  of  securing 
them  to  one  another  with  rivets 


Figure  2 


Diagrammatic  sketch  showing  part  of  the  inner  framework  of  an  Imber  tank  for  the  R.  E.  8 
aeroplane.    One  end  elliptical  framework  is  not  shown  in  the  drawing 


Figure  4 

Clips  used  to  secure  baffle  plates  to  the  inner 
framework  of  the  Imber  tank 


present  designers  of  commercial  aircraft 
for  it  is  well  known  that  many  crashes 
that  in  themselves  do  not  result  seri- 
ously are  disastrous  only  because  the 
tank  was  not  constructed  to  withstand 
the  strain  of  a  damaging  impact,  with 
the  result  that  fire  follows. 

The  Imber  principle  allows  the  air  to 
escape  by  providing  the  tank  with  a  re- 
silient outer  rubber  covering  so  that  when 
the  inside  pressure  exceeds  a  certain  point 
the  tank  yields  and  the  rubber  stretches 
out  from  the  side  of  the  tank  under  pres- 
sure. Naturally,  the  highest  point  on  the 
stretched  rubber  covering  is  that  through 
which  the  bullet  makes  exit  and  the  rub- 
ber being  stretched  makes  this  point  also 
the  thinnest  portion  of  the  covering  so 
that  when  the  bullet  leaves  and  the  pres- 
sure is  relieved  the  rubber  goes  back  to 
its  former  shape  completely  closing  up 
and  sealing  the  bullet  hole. 

When  the  Imber  tank  made  its  appear- 
ance some  experimenters  suggested  the  use 
of  angular  section  braces  for  framework 
and  diaphragm  or  baffle  plate  supports. 
Failures  resulted,  due  to  the  fact  that 
when  the  metal  brace  was  bent  outward 
against  the  covering  it  required  an  equal 
amount  of  pressure  from  the  outside  cov- 
ering to  force  the  frame  back  in  place 
and  allow  the  rubber  covering  to  assume 
its  normal -position.  The  aluminum  tub- 
ing employed  by  Imber  after  being  bent 
outward  is  easily  brought  back  into  place 
with  a  great  deal  less  pressure  than  that 
required  to  bend  it  outward  in  the  first 
place.  The  elasticity  of  the  rubber  cov- 
ering is  sufficient  to  force  the  bent  tubu- 
lar members  back  in  place  so  that  the 
bullet  hole  is  closed  but  in  cases  where 
other  inventors  used  angle  frames,  the 
rubber  covering  was  torn  by  the  unyield- 
!  irtg  metal.  .  .  ' 
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Description  of  the  Tank 

The  Imber  tank  is  composed  of  three 
parts.  The  inside  tubular  aluminum 
framework  (D-Figure  1 )  to  which  sheet 
aluminum  bafHe  plates  (E-Figure  1)  are 
attached.  The  framework  is  adapted  to 
fit  within  and  conform  to  the  shape  of 
the  shell.  The  second  part  of  the  tank 
consists  of  a  metal  shell  (C-Figure  1) 
into  which  the  baffle  plate  frame  is  in- 
serted. The  third  part  of  the  tank  con- 
sists of  an  outside  rubber  covering 
(B-Figure  1)  which  surrounds  the  en- 
tire shell.  The  resilient  or  elastic  cover- 
ing returns  to  its  seating  against  the 
framework  in  such  a  brief  space  of  time 
that  it  is  impossible  for  the  contents 
to  ignite  in  the  event  of  the  projectile 
being  of  an  incendiary  nature. 

The  tank  is  installed  in  the  aeroplane 
by  means  of  a  cradle,  in  such  a  way 
that  no  rivets,  bolts,  etc.,  are  used  to 
secure  it  to  the  machine. 

Framework  and  Baffles 

The  general  arrangement  of  the  in- 
ternal cradle  or  framework  and  baffle 
plates  is  shown  in  Figure  2.  The  dia- 
gram shows  an  oval  tank,  but  of  course 
the  principle  is  applicable  to  tanks  of  any 
shape  or  any  size. 

The  framework  is  built  up  of  aluminum 
tubing  about  5/16"  in  diameter  and  22 


gage  in  thickness.  The  diameter  and 
gage  of  material  varies  according  to  the 
size  of  the  tank.  Where  the  tubes  cross 
one  another  they  are  held  together  by 
rivets  as  shown  in  Figure  3,  or  they  may 


Figure  5  $ 
A  sweated  or  welded  joint  on  the  Imber  tank 

be  welded  together.  Baffle  plates  are  se- 
cured to  the  framework  by  mean;,  of 
aluminum  clips  as  shown  in  Figure  4. 
In  this  figure,  "e"  shows  the  baffle  plate 
and  "f"  shows  the  clip. 

The  entire  framework  together  with 
the  baffle  plates  is  constructed  so  that 
no  rivets  or  other  means  are  used  to 
hold  it  in  place  in  the  shell.  It  is  im- 
perative that  the  inner  cradle  be  not  lixed 
in  any  way  to  the  metal  shell. 

The  function  of  the  framework  is  to 
form  a  backing  against  which  the  rub- 
ber covering  may  seat  itself  to  form  a 
self  sealing  covering. 

Shell 

The  shell  or  casing  is  made  of  tinned 
steel.  Other  materials  including  copper 
were  found  to  be  inferior  in  some  respects 
to    the    metal    finally    adopted.  Tanks 


with  a  capacity  of  more  than  38  gallons 
are  made  of  number  28  gage  tinned  steel. 
Joints  are  formed  as  indicated  in  Fig- 
ures 1  and  5.  The  joint  is  sweated, 
welded,  or  otherwise  formed  without  the 
necessity  for  the  employment  of  rivets 
or  other  members  passing  through  the 
metal. 

Covering 

The  outer  covering  is  of  specially  pre- 
pared rubber  which  is  put  over  the  entire 
surface  of  the  tank.  The  rubber  is 
approximately  J4  of  an  inch  in  thickness. 
Edges  of  the  tank  are  reinforced  with 
an  additional  rubber  strip  inch  thick 
v  ulcanized  to  the  covering  rubber.  The 
entire  tank  is  then  vulcanized  for  about 
75  minutes  under  a  steam  pressure  of 
about  40  pounds  per  square  inch. 

Specifications  require  that  the  rubber 
cov  ering  shall  fit  closely  to  the  metal  shell 
of  the  tank  but  that  after  vulcanization 
there  shall  be  no  adhesion  between  the 
rubber  and  metal.  Adhesion  is  prevented' 
by  chalking  the  adjacent  surfaces  of  the 
metal  and  rubber  before  the  vulcanizing 
processes. 

Rubber  is  composed  as  follows: 
lU-st  smoked  sheet   (or  other  ap- 
proved rubber)   92% 

Magnesium    Oxide   2% 

Sulphur    6% 


the  shape  of  fin- 
own  in  Figure  5);    e — 
covering;    h — Rub- 
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This  is  cured  to  the  degree  which  re- 
sults in  the  vulcanized  covering  satisfy- 
ing the  tests  mentioned  below.  As  a  trial 
cure  the  following  is  suggested : 

30  minutes  rising  to  40  pounds  steam 
pressure. 

65  to  75  minutes  at  40  pounds  steam 
pressure. 

The  quality  of  smoked  sheet  or  other 
raw  rubber  is  such  that  not  more  than  six 
parts  per  cent  of  organic  matter  and  sul- 
phur can  be  extracted  from  the  finallly 
vulcanized  product  after  boiling  it  in  a 
finely  ground  condition  for  eight  hours 
with  a  six  per  cent  solution  of  alcoholic 
potash. 

The  raw  rubber  compound  is  calendered 
into  sheets  and  built  up  to  the  required 
thicknesses  by  doubling  upon  a  calender. 
All  traces  of  air  are  excluded  from  be- 
tween various  layers. 

The  vulcanized  India  rubber  is  equally 
and  evenly  cured  throughout  and  under 
microscopic  examination,  is  of  homo- 
geneous character,  free  from  air  holes, 
porosity  and  all  other  imperfections. 

Where  a  sticking  solution  is  used  it 
consists  of  a  solution  in  coal  tar  naphtha 
with  the  addition  of  a  further  four  per 
cent  weight  of  sulphur. 

Method  of  Covering  Tanks 

In  order  to  prevent  blistering  during 
vulcanization  provision  is  made  for  the 
dispersal  of  any  air  which  may  be  en- 
trapped accidentally  between  the  rubber 
sheet  and  the  metal  tank. 

Note  :  A  satisfactory  method  is  to  affix 
a  series  of  strings  or  fabric  tapes  around 
the  outer  surfaces  of  the  metal  tank,  with 
the  ends  of  all  strings  or  tapes  projecting 
at  the  opening  in  the  rubber  cover  at  the 
fuel  filling  aperture.  Extending  not  less 
than  one  inch  beyond  each  line  of  the 
bevel  and  at  least  equal  to  half  the  thick- 
ness of  the  rubber  which  it  covers. 

Where  distortion  of  the  tank  is  found 
to  occur,  owing  to  shrinkage  of  the  rub- 
ber curing  cure,  the  compound  sheet  is 
shrunk,  before  building'  on  to  the  tank, 
by  immersion  in 

1 —  Boiling  water,  or 

2 —  Steam  at  1  to  5  pounds  pressure. 
The  treatment  should  not  continue  for 

more  than  ten  minutes. 

When  the  compound  sheet  is  shrunk 
before  building  on  the  tank,  all  adhering 
surfaces  of  seams  and  joints  are  rough- 
ened and  given  a  sticking  coat  of  the  vul- 
canizing solution  before  being  joined. 

The  covering  is  so  devised  that  a  mini- 
mum number  of  rubber  joints  is  made. 

Where  ends  are  joined  by  bevel  joints 
the  length  of  the  bevel  is  at  least  one 
inch  and  the  joint  is  strengthened  by  a 
super-imposed  strap  of  rubber. 

Vulcanisation 

The  rubber  covering  is  vulcanized  in 
position  on  the  tank  by  steam  heat  and 
either  the  "open-cure"  or  "wrapped"  pro- 
cesses is  used.  The  complete  rubber  cov- 
ering is  vulcanized  in  one  operation. 

When  the  "wrapped"  process  is  em- 
ployed great  care  is  taken  that  the  bind- 
ing is  so  adjusted  as  to  prevent  distortion 
of  the  metal  tank,  and  thinning  of  the 
rubber  cover  at  points  of  extra  pressure. 
-  During  vulcanization  the  apertures  of 
the  tank  are  left  open  to  permit  free  entry 
and  circulation  of  the  steam  and  to 
equalize  the  pressure  inside  and  outside 
the  tank. 

Upon  completion  of  vulcanization  all 
joints  and  seams  are  firm,  homogeneous, 
free  from  blisters  and  loose  edges  and 
resist  stripping,  by  hand. 


^  7.5  da 


Figure  7 

Side  section  of  one  half  of  the  Imber  tank  for 
the  R.  E.  8  aeroplane.  The  cradle  comprises 
four  substantially  elliptical  frameworks,  such 
as  A,  two  of  which  are  braced  by  horizontal 
and  vertical  tubing.  The  baffle  plates  (B)  are 
connected  to  the  tubing  by  clips  (C)  and  to 
each  other  by  ordinary  rivetted  joints.  The 
baffling  effect  obtained  is  thus  identical  with 
that  of  a  standard  R.  E.  8  main  tank  while  ful- 
filling the  condition  that  the  baffles  are  no- 
where attached  to  the  tank  lining  (D).  G  in- 
dicates the  outer  rubber  covering 

Tests 

With  each  group  of  tanks  vulcanized  a 
test  piece  is  given  treatment  at  the  same 
time.  This  sample  is  prepared  from  the 
batch  of  rubber  compound  sheet  which  is 
used  to  cover  the  tanks. 

1.  Where  an  "open  cure"  is  employed 
the  piece  of  compound  sheet  is  0.25  inches 
thick  and  at  least  8  inches  square. 

2.  Where  the  "wrapped"  process  is  used, 
the  compound  is  made  up  on  a  man- 
dril in  the  form  of  a  tube  having  a 
wall  thickness  of  0.25",  a  length  of  8 
inches  and  an  internal  diameter  of  at 
least  25/%",  wrapped  before  vulcanization 
in  the  same  way  as  the  tank. 

The  sample  is  vulcanized  in  the  same 
way  and  at  the  same  time  as  the  India 
rubber  covering  upon  the  tank  and  it  is 
marked  with  an  identification  number  cor- 
responding with  that  upon  the  tank  which 
it  represents. 

1.  For  chemical  tests  the  combined  Sul- 
phur by  difference  of  the  sample  should 
be  between  3%  and  4.5%. 

2.  A  piece  of  sheet  of  0.25"  x  0.5  x  1" 
immersed  in  gasoline  at  a  temperature  of 
15.5°C,  for  a  period  of  five  minutes 
should  increase  in  volume  within  a  mini- 
mum of  8%  and  a  maximum  of  12%. 

For  physical  tests  a  rectangular  piece 
of  vulcanized  sheet  0.25"  thick  and  0.5" 
wide  is  stretched  to  three  times  its  origi- 
nal length  for  24  hours  and  it  should  re- 
gain within  six  hours  after  release  its 
original  length  within  plus  2.75  per  cent. 

Final  Test 

After  vulcanization  and  completion  of 
the  cohering,  an  internal  pressure  of  one 


pound  per  square  inch  is  applied  to  the 
finished  tank;  at  the  end  of  a  period  of 
15  minutes  there  should  be  no  indication 
of  leakage  as  measured  by  loss  of  pres- 
sure. 

Fittings 

In  order  to  provide  for  the  greater 
security  of  the  tank  against  leakage,  all 
fittings  are  provided  with  double  seatings 
so  that  in  the  event  of  one  joint  giving 
away  there  will  still  be  a  second  joint 
to  prevent  leakage. 

In  one  convenient  form  of  fitting  the 
desired  effect  is  obtained  by  having  a 
flange  internally  threaded  bush  sweated 
upon  the  inside  of  the  casing  and  sur- 
rounding the  aperature  for  the  fitting. 
Into  this  is  screwed  a  second  bush  or 
sleeve  carrying  the  fitting  which  makes 
with  the  first  mentioned  member  a  joint 
by  means  of  fibre  or  packing.  This  sec- 
ond bush  or  sleeve  projects  beyond  the 
rubber  covering  of  the  tank  and  is  sur- 
rounded by  a  metal  washer  which  is 
forced  into  close  contact  with  the  ex- 
terior of  such  covering  by  means  of  a 
flange  upon  such  sleeve  so  as  to  form 
a  second  joint  or  seating  for  the  fitting. 
The  inner  bush  is  so  constructed  and 
arranged  that  it  is  practically  flush  with 
the  inner  surface  of  the  metal  shell. 

No  part  of  the  fitting  is  allowed  to 
project  into  the  tank  in  a  manner  which 
would  prevent  the  cradle  from  being 
slipped  into  the  tank. 

A  specially  designed  filler  cap  is  pro- 
vided, as  shown  in  one  of  the  diagrams 
of  Figure  6.  The  cap  is  held  securely 
in  place  by  means  of  a  single  wing  nut 
and  flat  spring.  The  arrangement  has 
been  found  to  be  very  simple  in  opera- 
tion for  there  are  no  parts  to  become 
detached  and  it  is  easily  manipulated  by 
inexperienced  mechanics,  without  danger 
of  damaging  the  tank. 

The  diagram  shows  the  outer  flange 
or  collar  in  position  before  being  screwed 
down.  By  screwing  down  the  collar  the 
outer  edges  of  the  washer  press  into  the 
rubber  reinforcing  strip,  making  the  joint 
tight  and  leak  proof.  In  the  diagram, 
G  shows  the  rubber  covering,  and  E,  the 
metal  shell. 

Retention  of  Fuel  in  a  Crash 

Besides  eliminating  leakages  due  to 
bullet  holes,  the  Imber  tank  is  able  to 
retain  its  liquid  when  subjected  to  a 
severe  blow  from  the  exterior.  Minor 
shocks  are,  of  course,  taken  care  of  by 
the  rubber  covering,  but  when  a  hard 
blow  is  struck  the  internal  construction 
gives.  While  the  framework  is  strong 
enough  to  give  adequate  bracing  to  the 
tank  under  ordinary  usages,  it  is  pur- 
posely made  collapsible  upon  the  applica- 
tion of  a  blow  likely  to  cause  a  punc- 
ture. In  the  case  of  a  landing  in  which 
a  smash  occurs,  the  rubber  covering  re- 
tains the  gasoline  no  matter  how  badly 
the  tank  may  have  been  battered.  While 
the  framework  of  an  aircraft  may  crumple 
and  strike  forcefully  against  the  tank  or 
the  tank  strike  the  ground,  the  result  will 
merely  be  a  distortion  of  the  shape  of 
the  tank,  thereby  minimizing  the  danger 
of  fire  from  the  inflammable  liquid  that 
otherwise  would  have  been  sprayed  about 
the  wreckage. 

A  feature  making  the  use  of  the  Imber 
tank  unlimited  in  its  application  is  the 
fact  that  it  can  be  made  of  any  shape  or 
size  and  not  only  is  it  suitable  for  use  on 
aeroplanes  and  dirigibles,  but  it  is  also 
of  great  value  for  storage  purposes  on 
the  ground. 
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THE  ZEITLIN  AERO  ENGINE 


WE  have  just  secured  the  details 
concerning  the  design  and  con- 
struction of  an  interesting  new 
aero  engine,  the  invention  of  Mr.  Joseph 
Zeitlin,  of  London,  England.  The  en- 
graving, Fig.  1,  represents  Mr.  Zeitlin's 
first  engine.  The  general  arrangement, 
given  in  Fig.  2,  illustrates  the  design  of  a 
nine-cylinder  engine  on  the  same  general 
lines  as  the  first  seven-cylinder  example, 
but  embodying  certain  minor,  though  im- 
portant modifications,  introduced  as  a  re- 
sult of  experience  with  the  preliminary 
engine. 

The  new  engine  resembles  certain  other 
aero  engines  in  so  far  as  it  is  of  the  four- 
stroke  cycle,  rotary  type.  Its  fundamental 
point  of  difference  consists  in  this,  that 
the  piston  stroke  is  not  of  uniform  length 
in  each  of  the  four  movements  constituting 
a  complete  cycle.  What  happens  in  the 
case  of  an  engine  having  a  working  stroke 
of  181  mm.  can  best  be  explained  by 
means  of  the  simple  diagram  given  in 
Fig.  3.  After  the  downward  working 
stroke  of  181  mm.,  the  piston  executes  an 
upward  exhaust  stroke  of  203.5  mm.  The 
extra  22.5  mm.  of  movement  brings  the 
top  of  the  piston  almost  up  against  the 
face  of  the  cylinder  head,  and  very  thor- 
oughly clears  out  the  products  of  com- 
bustion from  the  cylinder.  The  exhaust 
takes  place  through  a  mechanically  oper- 
ated valve  situated  at  the  center  of  the 
cylinder  head.  The  succeeding  downward 
suction  stroke  is  226  mm.  in  length.  The 
extra  22.5  mm.  of  motion  in  this  stroke 
results  in  the  piston  overshooting  a  port 
B  in  the  cylinder  wall  near  its  foot,  and, 
as  a  result,  explosive  mixture  passes  from 


the  crank  case  into  the  cylinder  interior. 
During  the  suction  stroke  the  exhaust 
valve  is  held  open  for  some  distance  A, 
so  that  a  suitable  proportion  of  air  for 
the  combustion  of  the  explosive  mixture 
may  be  drawn  into  the  cylinder.  The  suc- 
ceeding compression  stroke  of  203.5  mm. 
stops  about  23  mm.  or  so  from  the  cylin- 
der head,  so  as  to  afford  a  proper  amount 
of  compression  space,  and  leave  the  piston 
in  the  correct  position  to  commence  the 
working  stroke.  The  working  stroke,  it 
will  be  gathered,  stops  short  just  before 
the  inlet  port  B  would  be  uncovered. 

It  will  be  seen  then  that  the  piston,  in 
addition  to  its  ordinary  reciprocation 
through  181  mm.,  performs  a  harmonic 
motion  through  a  range  of  22.5  mm.  This 
result  is  achieved  by  coupling  the  con- 
necting rod  not  straight  on  to  the  crank 
pin,  but  on  to  an  eccentric  bush  of  15.907 
mm.  throw  surrounding  the  crank  pin, 
and  by  driving  this  bush  round  the  crank 
pin  as  axis,  in  the  same  direction  as  the 
engine  and  at  one-half  the  engine  speed. 
The  crank  throw  is  101.75  mm. 

To  understand  how  this  arrangement 
gives  the  required  motion  to  the  piston, 
the  diagrams  given  in  Fig.  4  will  be  found 
of  assistance.  For  simplicity  we  have 
here  represented  the  idea  applied  to  an 
ordinary  fixed-cylinder,  rotating-crank 
shaft  engine.  At  the  commencement  of 
the  working  stroke,  the  crank  is  at  O  A 
and  the  center  of  the  eccentric  at  B,  the 
angle  O  A  B  being  45  deg.  Were  the  ec- 
centric fixed  rigidly  to  the  crank  pin  then 
at  the  end  of  the  working  stroke  its  cen- 
ter would  be  on  the  line  C  D.  As  it  is, 
during  the  half  revolution  of  the  crank, 


Figure  1 

The  Zeitlin  Aero  Engine 


the  eccentric  is  driven  round  the  crank 
pin  through  one-quarter  of  a  revolution 
in  the  direction  of  the  arrow  marked  on 
it,  so  that  at  the  end  of  the  working  stroke 
the  center  of  the  eccentric  is  at  E.  The 
effective  length  of  the  working  stroke  is 
thus  not  A  C  but  B  E,  or  two  cranks 
minus  twice  the  horizontal  projection  of 
the  eccentricity  A  B  or,  in  symbols,  2  r  — 
2  p.  During  the  exhaust  stroke  the  eccen- 
tric makes  a  further  quarter  revolution 
so  that  the  effective  length  of  the  exhaust 
stroke  is  F  G,  or  2  r  —  p  +  p  =  2  r.  Sim- 
ilarly, the  effective  length  of  the  suction 
stroke  is  H  J  or  2  r  4  2  p,  and  of  the  com- 
pression stroke  KL  or  2r  +  p  —  p  :=  2  gr. 
The  throw  A  B  of  the  excentric  being 
15.907  mm.,  and  the  angle  O  A  B  45  deg., 
the  horizontal  projection  p  measures  11.25 
mm.  The  crank  radius  being  101.75  mm., 
the  lengths  of  the  strokes  are  as  follows : 
Working  stroke,  203.5  —  22.5  =  181  mm. ; 
exhaust  stroke,  203.5  mm.;  suction  stroke, 
203.5 .  -f  22.5  =  226  mm. ;  compression 
stroke,  203.5  mm. 

In  Fig.  4  it  is  to  be  noted  we  have 
shown  the  eccentric  as  rotating  in  the 
opposite  direction  to  the  crank  shaft.  So 
far  as  the  mere  motion  of  the  piston  is 
concerned  an  exactly  similar  result  is  ob- 
tained by  rotating  eccentric  and  crank 
shaft  in  the  same  direction,  as  will  be 
made  clear  by  a  study  of  Fig.  5.  Let  us 
consider  the  difference  between  these  two 
arrangements  as  applied  in  a  rotary  en- 
gine of  Mr.  Zeitlin's  actual  type.  In 
Figs.  6  and  7  we  illustrate  diagrammati- 
cally  what  occurs  between  the  eccentric 
and  the  connecting-rod  big  end  during  the 
working  or  explosion  stroke  when  re- 
spectively the  eccentric  is  made  to  rotate 
oppositely  to  and  in  the  same  direction  as 
the  cylinders.  In  Fig.  6,  A  is  supposed  to 
be  the  crank,  B  the  eccentric,  and  C  the 
connecting-rod.  When  the  piston  is  at  its 
inner  dead  center  let  us  mark  the  eccen- 
tric at  D  and  the  connecting-rod  bush  at 
E.  Imagine  for  the  moment  that  the 
eccentric  is  fixed  rigidly  to  the  crank  pin, 
and  that  the  engine  is  turned  through  half 
a  revolution.  The  point  D  remains  sta- 
tionary at  F,  but  the  point  E  moves  round 
to  G  through  the  arc  F  H  G.  The  design 
of  the  engine,  however,  requires  that  the 
eccentric  when  the  piston  is  at  its  outer 
dead  centre  should  be  in  the  position 
shown  in  the  third  sketch.  In  other 
words,  the  eccentric  has  to  be  rotated  on 
the  crank  pin,  so  that  the  point  D  may 
move  from  J  to  K.  This  is  achieved  by 
turning  the  eccentric  clockwise  through  a 
right  angle.  The  total  relative  movement 
between  the  eccentric  and  the  connecting- 
rod  bush  is  thus  the  arc  K  J  L. 

In  the  alternative  arrangement  illus- 
trated in  Fig.  7,  the  motion  of  the  point  E 
is  as  before  through  the  arc  F  H  G.  But 
this  time  the  motion  of  the  point  D  is 
anti-clockwise  from  J  to  K.  Thus  the 
net  relative  motion  of  the  two  points  is 
through  the  small  arc  K  M  L.  It  will  be 
seen  then  that  the  rubbing  speed  in  the 
first  case  is  three  times  as  great  as  in  the 
second.  The  rate  of  wear  is  correspond- 
ingly greater.  In  his  first  experimental 
engine  Mr.  Zeitlin  adopted  opposed  rota- 
tions, but  the  important  practical  consid- 
eration we  have  just  explained  has  led 
him  in  his  subsequent  designs  to  abandon 
it  in  preference  for  rotations  in  the  same 
direction. 

In  the  earlier  arrangement  the  bush  A, 
Fig.  8,  surrounding  the  crank  pin  and 

carrying  the  eccentrics  \vf"=  rotated  by  a 
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pair  of  gear  wheels  B  C,  the  first  fixed 
to  the  bush,  and  the  second  journalled  on 
the  crank  shaft,  but  fixed  to  and  rotating 
with  the  crank  case.  In  the  later  arrange- 
ment the  obvious  method  of  driving  the 
bush  D  is  to  employ  two  wheels  E  F  con- 
nected by  an  idler  G  to  give  the  required 
reversal  of  direction  of  rotation.  It  was 
found  difficult,  however,  to  get  a  three- 
wheeled  2-to-l  reduction  train  into  the 
space  available,  and  for  this  and  other 
reasons  Mr.  Zeitlin  evolved  the  patented 
S3'stem  shown  diagrammatically  in  Fig.  9. 
In  this  system  two  wheels  A  B  of  a 
2-to-l  ratio  are  arranged  inside  an  inter- 
nally geared  ring  C.  The  wheel  B  is 
united  to  the  crank  pin  sleeve  D  which 
carries  the  eccentrics.  The  spindle  of  the 
wheel  A  is  fixed  to  the  rotating  crank 
case  E  in  line  with  the  extension  piece  F 
carrying  the  propeller  hub.  The  ring  C 
is  mounted  on  balls  within  a  flanged  disc 
G.  This  disc  forms  one  web  of  the 
crank.  It  is  bolted  to  the  crank  pin  and 
at  H  provides  one  of  the  journals  where- 
on the  crank  case  rotates.  The  journal 
H  is  bored  to  receive  the  spindle  of  .the 
wheel  A.  It  will  be  seen  that  the  sleeve 
D  is  thus  driven  in  the  same  direction  as 
the  crank  case  rotates  in,  and  that,  in 
fact,  the  ring  C  is  exactly  equivalent  to 
the  idler  pinion  shown  in  Fig.  8. 

There  is  another  substantial  advantage, 
besides  that  of  reduced  wear,  involved  in 
driving  the  eccentrics  and  the  cylinders 
in  the  same  rather  than  in  opposite  direc- 
tions. This  advantage  is  concerned  with 
the  nature  of  the  stresses  thrown  upon 
the  teeth  of  the  gearing  driving  the  ec- 
centric bush.  Without  going  into  an 
elaborate  demonstration,  we  can  only  say 
that  with  the  earlier  arrangement  the 
bending  stress  on  the  teeth  of  the  wheel 
is  reversed  once  every  half  revolution, 
the  average  reverse  stress  being  practi- 
cally equal  to  the  average  direct  stress. 
With  the  later  arrangement  this  serious 
practical  disadvantage  is  avoided. 

Turning  now  to  the  general  drawing,  it 


will  be  understood  that  the  side-by-side 
disposition  of  the  nine  eccentrics  on  the 
crank  pin  requires  the  nine  cylinders  to 
be  correspondingly  staggered  round  the 
crank  case.  It  seems  hardly  possible  to 
combine  the  Zeitlin  eccentric  crank  ar- 
rangement with  the  co-planar  cylinder 
disposition  found  in  the  master  connect- 
ing-rod and  other  types  of  rotary  aero 
motors.  Nevertheless,  Mr.  Zeitlin  has 
succeeded  in  placing  the  cylinders  in  such 
a  way  that  lack  of  balance  arising  from 
their  being  staggered  has  been  eliminated. 
Starting  with  the  left-hand  eccentric  as 
No.  1,  the  eccentrics  are  associated  with 
the  cylinders  in  the  following  order : — 
Eccentric,  No.  123456789 
Cylinder,  No.  1836S4729 
The  order  of  firing  in  the  cylinders  fol- 
lows the  sequence  usual  in  rotary  aero 
engines,  namely,  1,  3,  5,  7,  9,  2,  4,  6,  8. 
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Fig.  3 — LENGTHS    OF  STROKES 


The  form  of  the  central  exhaust  valve 
should  be  noted.  It  is  in  the  nature  of 
a  ring  which  closes  and  opens  an  annu- 
lar port  in  the  cylinder  head.  The  spark- 
ing plug  is  disposed  at  the  center  of  the 
ring,  the  idea  being  that  the  exhaust  pass- 
ing into  the  annular  port  round  the  inner 
and  outer  circumferences  of  the  valve 
shall  not  cause  any  deposit  in  the  neigh- 
borhood of  the  sparking  plug.  In  our 
presence  one  of  the  cylinders  of  the  first 
engine  was  removed  after  a  run.  It  was 
found  that  whilst  the  cylinder  head  be- 
yond the  larger  radius  of  the  exhaust 
valve  was  coated  with  oil,  the  surface 
within  the  ring  was  clean. 

The  electrical  connection  between  the 
sparking  plug  and  the  distributing  ring 
is  a  flat  strip  of  stream-lined  duralumin 
formed  with  an  eye  at  one  end  to  clip 
on  to  a  button  at  the  top  of  the  spark- 
ing plug.  The  other  end  of  this  lead  is 
fixed  to  the  distributing  ring  by  means 
of  a  stud  and  spring  washer,  constitut- 
ing a  self-tightening  connection.  The  ob- 
ject of  these  details  is  to  permit  the 
ready  removal  of  the  cylinder  in  the  least 
possible  time.  To  effect  this  removal,  the 
duralumin  lead  is  first  pressed  slightly 
towards  the  cylinder  until  its  eye  is  re- 
leased from  the  plug  button.  It  is  then 
pushed  backward — into  the  plane  of  the 
paper,  as  it  were,  in  the  general  arrange- 
ment drawing — so  as  to  clear  the  cylinder. 
It  now  remains  only  to  free  the  large  nut 
that  holds  the  cylinder  within  the  screwed 
gland  in  the  crank  case.  With  this  nut 
released,  the  whole  cylinder  can  be  lifted 
away,  for,  as  usual,  the  valve  rod  and 
tappet  rod  are  not  mechanically  con- 
nected. It  will  be  noticed  that  the  cylin- 
der body  is  made  in  two  parts,  the  inner 
part,  the  cylinder  proper,  being  a  separ- 
ate entity  from  the  outer  part,  carrying 
the  radiating  fins.  The  latter  part  is 
made  in  aluminium. 

The  method  of  operating  the  exhaust 
valves,  and  the  altitude  control  associated 
with  it,  is  one  of  the  most  interesting 
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features  of  the  engine.  Fig.  10  indicates 
in  diagram  form  the  essential  ideas  in- 
volved. The  nine  exhaust  valves  are 
operated  by  three  cams  A,  B,  C,  formed 
on  a  sleeve  which  is  extended  to  provide 
an  internally  geared  wheel  D.  The  cam 
member  rotates  on  the  sleeve  of  a  gear 


air  drawn  into  the  cylinder  decreases,  for 
although  the  induction  volume  remains 
constant  the  density  of  the  air  falls  off 
with  the  altitude.  In  Mr.  Zeitlin's  engine 
the  distance  A — Fig.  3 — is  such  that  the 
weight  of  air  drawn  into  the  cylinder  at 
12,000  ft.  altitude,  together  with  that  ob- 
tained from  the  crank  case  with  the  mix- 
ture, is  sufficient  to  permit  the  engine  to 
develop  its  full  rated  power  at  that  alti- 
tude. It  naturally  follows  that  at  lesser 
altitudes  the  weight  of  air  drawn  in  past 
the  exhaust  valve  during  the  suction 
stroke  is  in  excess  of  actual  requirements. 
To  obviate  the  engine  thus  running  at 
low  altitudes  with  mixtures  that  are  too 
weak,  Mr.  Zeitlin  arranges  to  open  the 
exhaust  valve  again  during  a  portion  of 


the  compression  stroke,  so  that  the  ex- 
cess air  may  be  expelled  from  the  cylin- 
der before  it  has  time  to  mix  thoroughly 
with  the  explosive  vapor.  The  length 
of  time  during  which  the  exhaust  valve 
is  held  open  on  the  compression  stroke 
can  be  regulated  to  suit  the  altitude.  In 
this  way,  if  the  regulation  is  properly 
attended  to,  the  engine  can  be  made  to 
give  the  same  power  at  all  altitudes  from 
the  ground  up  to  12.000  feet.  The  me- 
chanical means  whereby  the  exhaust  valve 
is  held  open  during  a  variable  portion  of 
the  compression  stroke  are  indicated  in 
the  sketch,  Fig.  10.  The  tappet  G,  it  will 
be  seen,  does  not  bear  directly  on  the 
cam  surface,  but  has  interposed  between 
(Continued  on  page  1027) 


Fig.  3 

wheel  E  fixed  on  the  end  of  the  crank 
shaft,  and  meshing  with  the  internal  gear 
wheel  D  through  an  idler  pinion  F  pinned 
on  the  crank  case.  The  cam  member  is 
thus  driven  at  half  the  engine  ->peed  in 
the  same  direction  as  that  in  which  the 
cylinders  rotate. 

'  Associated  with  this  drive  of  the  cam 
member  there  is  an  altitude  controlling 
arrangement.  In  an  ordinary  aero  engine 
the  power  developed  falls  off  as  the  height 
pi  the  aeroplane  increases,  because  (1) 
the  percentage  of  oxygen  in  a  given 
weight  of  air  decreases  as  the  altitude 
increases,  and  because  (2)  the  "  eight  of 


Figs.  9  and  10 
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PRELIMINARY  NAVAL  FLIGHT  INSTRUCTION 

By  NICHOLAS  S.  SCHLOEDER 


CONSIDERING  the  general  information  available  on  the 
art  of  flying,  it  is  astonishing  to  find  so  large  a  number 
of  students  who  approach  this  active  work  with  more 
or  less  inaccurate  and  false  preconceived  notions  of  the  sub- 
ject. This  is  due  partly  to  the  many  absurd  notions  of  flying 
entertained  by  the  layman,  reflected  in  newspaper  accounts  of 
accidents,  where  one  reads  that  "he  was  descending  in  spiral, 
when  his  engine  stopped,  and  he  crashed  to  earth,"  or  that 
"he  was  seen  to  pull  his  elevator  all  the  way  back,  yet  coukl 
not  clear  the  obstruction,  crashing,  etc."  However,  as  stu- 
dents have  already  undertaken  a  theoretical  survey  of  the  sub- 
ject, they  know  better  than  this;  yet,  unless  care  is  taken, 
beginners  often  derive  many  confused  ideas. 

The  reason  for  this  is  due  to  a  condition  not  alone  peculiar 
to  aeronautics.  On  one  hand,  we  have  theoretical  workers, 
designers  and  mathematicians,  few  of  whom  are  actual  fliers. 
On  the  other  hand  we  have  practical  fliers,  a  majority  of 
whom  are  deficient  in  scientific  training  and  habit  of  thought. 
Thus,  they  sometimes  fail  to  convey  their  acquired  knowledge 
succinctly  enough,  and  their  loose  generalities  often  seem  to 
contradict  previous  study,  with  resultant  confusion. 

Another  type  of  preconceived  notion  is  in  the  psychological 
aspect  of  flying.  Many  students  approach  actual  flying  with 
much  misgiving  and  doubt  as  to  their  ability  to  learn.  Dispell 
it  at  once.  There  is  no  such  creature  as  the  "birdman"  or  the 
"flying  type,"  about  whom  once  much  was  heard.  While 
fliers  differ  in  skill  and,  more  often,  in  daring,  any  normal 
person  can  learn  to  fly  well.  Those  who  can't  are  very  rare 
indeed.  Physical  deficiencies  and  nervousness  are  not  neces- 
sarily deterrents.  Since  the  days  of  Herbert  Latham  and 
Chas.  K.  Hamilton,  down  to  the  late  Guynemer,  even  con- 
sumptives have  become  skilled  pilots.  Hence,  students  should 
not  take  flying  too  seriously.  It  is  as  easy  and  safe  as  auto- 
mobiling,  if  a  few  simple  rules  are  not  disregarded.  Bear 
in  mind,  no  one  ever  "gets"  into  a  tailspin,  side-slip,  etc. 
Through  failure  to  understand  or  appreciate  some  funda- 
mental principle,  he  might  "put"  himself  into  one,  but  it  isn't 
accidental. 

Another  psychological  aspect  is  a  fear  entertained  by  some 
students  of  their  instructor.  This  should  be  banished  at 
once.  Instructors  are  wont  to  correct  mistakes  rather  vigor- 
ously at  times,  but  this  should  not  be  misconstrued.  Students 
have  enough  to  think  about  flight  without  worrying  about 
their  instructor.  They  should  at  all  times  feel  free  to  ask 
questions  about  any  difficulties  which  might  occur  to  them. 
For  this  reason  I  have  always  considered  the  relation  of  in- 
structor and  student  as  the  one  place  where  a  limited  amount 
of  comityr  is  permissible. 

The  First  Flight 

Though  it  has  been  an  accepted  practice  to  confine  the  ini- 
tial hop  to  a  joy  ride,  it  is  best  to  let  the  student  do  as  much 
as  is  reasonably  safe  after  a  few  minutes  in  the  air.  In  this 
way,  students  maintain  balance  and  execute  turns  almost  be- 
fore they  realized  themselves  in  flight.  They  are  thus  spared 
of  much  time  and  trouble,  for  I  recall  in  the  gradual  system 
under  which  I  was  taught,  each  new  function — the  rudder, 
flippers,  turns,  glide,  etc.,  was  a  prolific  source  of  concern  to 
me  as  they  occurred,  and  materially  added  to  the  length  of 
instruction.  I  found  a  large  percentage  of  students  able  to 
maintain  themselves  reasonably  well  from  the  very  outset. 
With  a  sufficiently  clear  system  of  signals,  there  is  no  danger 
of  the  student  "freezing"  on  the  controls. 

Signals 

For  the  student  to  take  control,  I  signal  by  holding  up 
my  right  hand  with  thumb  pointed  backward  to  pupil  and 
shake  it  several  times.  Now  if  he  climbs  too  much,  I  hold  up 
both  hands,  fingers  extended  forward,  palms  down,  and  by 
waving  fingers  signify  that  pupil  should  gently  push  his  con- 
trols forward  to  depress  the  nose  of  machine.  If  the  nose 
falls  too  low,  I  reverse  the  position  of  palms,  turning  them 
upward  and  back,  and  wave  fingers  to  denote  that  student 
must  gently  draw  controls  to  himself.  Upon  assuming  proper 
climbing  angle,  I  close  hands,  indicating  that  the  position 
should  be  held.  If  either  wing  drops,  I  point  hand  on  offend- 
ing side  extending  outward,  palms  upward,  motioning  with 
fingers  to  lift  wing  by  raising  wheel  on  that  side.  (Now, 
when  right  wing  drops,  and  right  hand  raises  wheel,  the  top 
of  wheel  moves  to  left ;  in  stick  control  the  stick  is  moved 
over  to  left ;  hence,  this  movement  is  often  called  "left  aile- 
ron;" but  this  term  confuses  the  student  and  should  be 
avoided.)    When  more  right  rudder  is  desired;  that  is,  when 
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student  should  move  rudder  bar  forward  with  right  foot,  I 
hold  up  right  hand  and  move  it  forward  several  times;  simi- 
larly, left  hand  for  left  rudder.  I  indicate  turn  by  extending' 
arm  and  sweeping  it  to  right  or  left,  as  the  case  may  be.  For 
a  glide,  I  hold  up  both  hands  and  motion  down,  fingers 
extended  to  indicate  proper  glide.  If  the  student  overcontrols 
on  any  of  these  signals,  I  repeat  the  signal  and  follow  by  hold- 
ing' up  two  fingers,  denoting  "too  much."  In  taking  controls 
from  student,  I  touch  my  helmet  with  index  finger  and  shake 
controls;  this  is  the  signal  for  him  to  let  go  of  controls  at 
once,  and  put  both  hands  on  cowl  in  plain  sight;  if  I  do  not 
find  them  there  upon  turning  around,  the  student  will  be 
severely  reprimanded.  In  this  way  I  have  effectually  pre- 
vented "freezing"  on  controls. 

Controlling 

The  average  student  passes  through  successive  stages  in 
his  manner  of  controlling.  The  first  tendency  is  to  under- 
control ;  next  overcontrol,  and  finally  he  controls  in  the 
responsive,  quick  and  gentle  manner  which  characterizes  the 
experienced  flier.  He  usually  passes  from  the  first  stag'e 
after  a  few  hours,  but  in  most  cases  he  does  not  entirely 
enter  the  finished  stage  until  many  hours  of  solo  flight  are 
passed. 

To  guide  the  student  to  overcome  undercontrolling,  it  might 
be  stated  that  the  order  in  which  the  controls  may  be  used  with 
most  freedom  without  endangering  stability  are :  ailerons,  rud- 
der and  elevators. 

The  chief  reason  for  the  initial  period  of  under  control 
.  arises  from  the  sensation  of  novelty  which  the  beginner 
experiences,  which  places  him  under  a  certain  tension.  This 
causes  him  to  grip  the  controls  too  tightly  and  hence  his 
movements  are  stiff.  A  student  must  learn  to  relax  himself 
without  delay — as  indeed,  many  accomplish — and  should  strive 
to  make  his  movements  light  and  flexible.  He  need  not  be 
afraid  to  operate  the  controls,  for  he  can  always  correct  him- 
self if  he  has  made  a  mistake. 

Soon  he  begins  to  overcontrol.  At  first  this  is  the  natural 
outcome  of  his  initial  fault.  Later,  particularly  in  his  early 
solo  hours,  it  is  due  to  a  tendency  to  exaggerate  the  signifi- 
cance of  "bumps,"  etc.,  which  experience  in  time  will  over- 
come.   This  is  easy  to  understand. 

However,  it  is  not  so  readily  appreciated  how  stiffness  in 
control  will  lead  to  overcontrol,  so  I  will  give  an  illustration. 
Let  me  assume  that  a  wing  is  suddenly  depressed  in  flight. 
A  beginner,  either  because  of  tension  or  a  still  undeveloped 
"air  sense,"  will  be  slow  to  notice  this,  and  makes  no  move. 
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Suddenly  he  recovers  himself,  and  signifies  this  by  imparting 
a  ponderous  heave  to  the  wheel.  The  wing  now  comes  up, 
but  the  beginner,  with  death  g'rip  still  fastened  on  the  wheel, 
forgets  to  neutralize  his  controls  now  that  their  work  has  been 
done.  So  the  wing  continues  upward,  depressing  the  other 
wing,  which  soon  receives  corresponding  treatment.  Thus  he 
flounders  about  from  side  to  side,  heaving  and  yanking.  An 
experienced  flier,  on  the  other  hand,  meets  the  same  situa- 
tion like  this.  He  responds  at  once,  as  he  feels  the  wing 
going  down,  so  that  he  corrects  while,  and  not  after,  the  air 
current  is  tending'  to  depress  the  wing,  so  that  in  most  cases 
he  effectively  prevents  this  condition  at  the  start.  The  air 
current  being  past,  he  at  once  neutralizes  his  controls.  This 
difference  between  crude  and  experienced  fliers  may  be  sum- 
med up  in  a  general  statement  which  every  student  should 
memorize:  A  beginner  is  ponderous,  jerky  and  slow  in  his  use 
of  controls ;  an  expert  is  responsive,  quick  and  gentle.  A 
beginner's  controls  appear  to  move  but  seldom,  but  through 
large  distances;  they  should  appear  to  move  more  often,  but 
only  slightly. 

A  Straight  Course 

Longitudinal  stability  is  the  first  consideration  in  flight.  To 
ascertain  the  proper  flying  angle,  it  was  formerly  the  prac- 
tice to  define  a  position  on  a  given  machine,  such  as  a  part  of 
the  rocker  arms  of  engine,  which  the  pilot  was  to  "line  up" 
with  the  horizon.  This  made  him  depend  too  much  on  a 
mechanical  device,  which,  as  in  clouds,  is  sometimes  wholly 
unavailable.  A  student  should  learn  to  guide  himself  by 
feeling.  Apart  from  sense  of  balance,  the  action  of  engine 
serves  as  a  gauge.  Thus,  if  the  climbing  angle  is  too  high, 
the  engine  will  labor,  causing  some  vibration,  while  the  R. 
P.  M.  will  fall.  Likewise,  as  the  angle  increases,  the  tail  sur- 
faces- will  appear  to  lose  their  functions,  due  to  decreased 
speed  and  therefore  decreased  pressure.  On  the  other  hand, 
the  engine  will  race  where  the  climbing  angle  is  too  low. 
Having'  attained  the  proper  angle,  the  pilot  should  endeavor 
to  hold  it  as  steadily  as  possible,  to  do  which  he  must  be 
flexible  and  gentle.  In  rough  weather  it  is  only  necessary' 
at  times  to  depress  the  nose  gently  and  slightly  to  obtain 
greater  speed;  the  controls  should  never  be  jerked  forward 
and  back  on  encountering  a  "bump."  Learn  to  "ride"  adverse 
currents,  never  "fight"  them  with  your  elevators. 

The  relation  of  engine  speed  to  climbing  angle  must  not 
be  confused  with  its  relation  to  engine  power.  In  this  con- 
nection it  is  important  to  bear  in  mind  that  the  proper  climb- 
ing' angle  is  directly  proportional  to  the  power  generated  by 
the  engine.  Thus,  when  an  engine  is  failing,  the  angle  of 
climb  must  be  reduced  at  once.  Gravity  must  be  called  upon 
to  make  up  for  deficiency  in  motive  power  to  prevent  loss  of 
speed.  Induced  "nosing  her  down"  is  the  panacea  for  nearly 
all  ills  of  an  aeroplane.  Hence,  a  student  must  always  be 
ready  to  alight,  keep  a  suitable  landing  place  within  gliding 
distance,  and  keep  ever  in  mind  the  direction  of  the  wind. 

Wind  direction  is  indicated  by  streaks  in  the  water  running 
parallel  to  it.  which  on  calm  days  are  often  hard  to  find  or 
almost  entirely  absent.  The  waves  furnish  a  less  significant 
indication,  as  they  are  often  the  result  of  currents.  However, 
they  usually  run  in  parallel  lines  which  are  crosswise  to  the 
wind.  Neither  of  these  signs  indicate  anything  more  than  the 
line  along  which  the  wind  is  blowing.  "The  correct  alterna- 


tive may  be  learned  by  watching  smoke,  etc.,  or  better,  by 
observing  the  general  direction  on  leaving  the  beach  and 
keeping  this  in  mind. 

In  the  maintenance  of  lateral  stability,  the  function  of  aile- 
rons considered  alone,  presents  no  special  difficulty.  The 
student  need  only  act  promptly ;  less  movement  will  then  be 
necessary. 

However,  the  operation  of  ailerons  in  conjunction  with 
rudder  is  perhaps  the  most  important  relation  in  the  art  of 
flying.  Some  confusing  and  apparent  contradictions  are  pre- 
sented. 

When  ailerons  are  used  to  raise  a  wing,  and  no  change  in 
direction  of  machine  is  permitted,  the  rudder  must  be  in- 
creased on  the  side  which  is  lifted.  Thus,  if  a  pilot  Hies  with 
the  right  wing  dragging,  and  he  raises  it  with  his  ailerons, 
the  machine  will  swerve  to  the  left  if  he  does  not  increase 
his  right  rudder,  because  of  torque.  (A  dragging  wing  results 
in  a  slight  side-slip,  and  has  much  the  same  effect  as  rudder 
in  overcoming  the  tendency  to  the  left,  as  this  slip,  acting  on 
the  vertical  tail  surfaces,  swings  the  tail  to  the  opposite  or 
high  side.  Hence  some  aviators  take  advantage  of  this  in 
piloting  large  H-S  boats,  where  the  strain  on  the  right  leg 
is  great,  by  dragging  their  right  wing,  thereby  relieving  the 
pressure.)  In  other  words,  a  student  who  consistently  flies 
with  right  wing  low,  does  not  hold  enough  right  rudder ;  and 
similarly,  too  much  rit,ht  rudder  if  left  wing  is  down. 

Yet  the  use  of  opposite  rudder  in  raising  a  wing,  particu- 
larly those  possessing  marked  dihedrals,  is  one  of  the  most 
elementary  and  universal  in  the  art  of  flying.  The  explanation 
of  this  seeming  contradiction  is  this:  Where  opposite  rudder 
is  used,  a  momentary  change  of  direction  occurs.  As  is  evi- 
dent, the  wing  on  the  outer  side  of  the  turn  will  have  greater 
.-.peed  and  therefore  lift,  thus  bringing  it  up.  To  prevent  a 
permanent  change  of  direction  the  rudder  must  then  be 
brought  back.  The  temporary  character  of  this  rudder  func- 
tion cannot  be  too  strongly  impressed  on  the  student. 

A  further  reason  for  use  of  opposite  rudder  results  from 
the  slight  drag  of  a  lifting  aileron,  tending  to  swerve  the 
machine  to  the  side  lifted.  This  again  is  only  temporary, 
while  the  aileron  is  depressed.  It  is  likewise  less  important 
than  many  students  have  been,  incorrectly,  advised. 

Rudder  action  for  lateral  stability,  in  resume,  really  con- 
sists of  two  movements,  i.  e.,  first,  opposite  rudder  to  increase 
lift  of  outer  and  lower  wing  and  to  overcome  slight  drag, 
followed  by  rudder  on  same  side  to  prevent  permanent  change 
uf  direction;  and  also,  in  conformity  with  the  principle  that  a 
lifted  right  wing*  demands  more  compensation  for  torque,  and 
vice  versa.  Hence,  the  great  importance  of  flexibility  in 
rudder  action,  the  absence  of  which  being  so  largely  respon- 
sible for  the  yawing  of  beginners. 

Little  further  need  be  said  about  the  use  of  rudder  in 
straight  flying.  It  is  well  to  call  to  the  attention  of  students  that 
the  pressure  on  the  right  rudder  bar,  due  to  compensation  of 
torque,  is  sometimes  considerable;  many  are  often  led  to  be- 
lieve that  the  instructor  is  executing  this  pressure,  which  of 
course,  is  not  the  case.  The  student  must  be  impressed  with 
the  necessity  of  holding  the  rudder,  for  larg*  numbers  permit 
the  machine  to  swerve  to  the  left  because  of  failure  to  do  so. 
On  the  other  hand,  some  hold  this  rudder  too  steadily,  thereby 
losing  the  flexibility  of  rudder  action  which  is  so  important. 
(To  be  continued) 


Four  types  of  flying  boats  and  seaplanes  used  for  naval  aviation  instruction  taking  off  in  formation 
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A  RELIABLE  TAUTOMETER  FOR  TESTING  DOPED  SURFACES* 


By  T.  W.  H.  WARD,  Managing  Director,  Titanine,  Ltd. 


AS  is  well  known,  aeroplane  dope  has 
the  peculiar  property,  when  applied 
to  fabric,  of  pulling  it  taut.  Bearing 
on  this  property  several  new  words,  such 
as  "tauten,"  tautness,"  and  "tautometer," 
'not  appearing,  I  believe,  in  any  standard 
dictionary,  have  had  to  be  coined,  but  they 
have  the  advantage  of  being  readily  un- 
derstandable. 

The  power  of  tautening  varies  with  dif- 
ferent dopes,  hence  the  necessity  for  the 
tautometer,  which  should  measure  the  de- 
gree of  tautness  brought  about  by  the  par- 
ticular dope  or  covering  employed.  Until 
recently  the  "tautness"  was  simply  more 
or  less  guessed,  the  method  usually- 
adopted  being  merely  to  tap  the  doped 
fabric  and  to  deduce  the  tautness  from 
the  note  produced.  The  higher  the  note 
the  greater  the  "tautening"  power  of  the 
dope  was  assumed  to  be. 

The  function  of  a  tautometer  is  to  mea- 
sure the  effect  of  a  depressing  force, 
usually  exerted  by  applying  a  known 
weight  to  the  center  of  a  known  area  of 
doped  fabric. 

This  tautness  determination  is  a  mea- 
surement of  at  least  two  important  fac- 
tors of  the  dope,  i.e.,  the  tension  or  state 
of  strain  given  to  the  doped  fabric  and 
the  flexibility  of  the  dope  film. 

The  method  of  tapping  has  proved  to 
be  both  inaccurate  and  misleading.  For 
instance,  a  hard  film  is  frequently  ob- 
tained when  an  acetyl  dope  is  employed 
and  the  doped  fabric  sounds  tauter  than 
measurement  with  a  reliable  tautometer 
proves  it  to  be.  In  reality  a  high  note 
frequently  indicates  a  hard  and  brittle  film 
which  will  have  a  great  tendency  to  crack 
on  exposure. 

There  are  various  types  of  instruments 
for  example,  consists  of  a  heavy  round- 
for  measuring  "tautness"  now  in  use ;  one, 
bottomed  framework,  having  a  pivot 
through  the  center  attached  to  a  spring 
on  the  upper  side,  which,  in  turn,  is  con- 
nected with  a  pointer.  Except  for  a 
knob  fixed  to  the  lower  end  of  the  pivot 
only  the  outer  rim  of  the  round  bottom 
of  the  instrument  touches  the  doped  fab- 
ric. This  instrument  is  placed  on  the 
frame  to  be  measured,  and  according  to 
the  "tautness"  of  the  doped  fabric  the 
knob  at  the  end  of  the  pivot  is  pushed  up- 
wards to  a  greater  or  less  extent,  thus 
compressing  the  spring  and  moving  the 
pointer  round  to  a  position  which  may  be 
read  off  on  a  circular  scale.  This  instru- 
ment has  many  disadvantages,  the  chief 
of  which  is  that  only  the  tautness  of  the 
small  portion  of  the  doped  fabric  en- 
closed by  the  rim  of  the  instrument  is 
measured.  Also,  the  whole  weight  of  the 
tautometer  on  the  doped  fabric,  and  that 
is  obviously  no  small  factor  in  its  dis- 
*  favor.  One  cannot  consider  this  instru- 
ment at  all  satisfactory,  and  yet  it  has 
been  the  one  most  commonly  used  for  the 
purpose. 

Unlike  other  instruments  used  for  mea- 
suring tautness,  the  tautometer  used  by 
my  firm  is  based  on  the  principle  of  a 
balance  with  a  10  to  1  beam  (or  any  other 
convenient  ratio),  so  that  the  deflection  of 
the  long  arm  (Fig.  A)  may  be  magnified 
for  a  slight  depression  of  the  other  (B). 

This  beam  is  suspended  on  a  knife 
edge  in  the  ordinary  way,  except  that  the 
support  is  connected  with  a  screw  (E) 
which  is  used  to  adjust  the  beam  to  any 
height  required.    This  screw  also  serves 

♦Courtesy  of  The  Aeroplane,  (London). 


The  tautometer  designed  by  Mr.  Ward  based 
on  the  principle  of  balance 


The  usual  type  of  tautometer  used  for 
ing  degree  of  tautness  with  various  qualities 
of  dope 


to  fix  the  whole  apparatus  to  a  frame- 
work (F) — which  fits  over  the  frame  to 
be  measured  in  such  a  way  that  the  speci- 
fied weight  (400  grammes  having  been 
adopted  in  the  case  of  the  instrument  de- 
scribed) is  suspended  from  the  short  arm, 
exactly  over  the  center  of  the  frame.  This 
weight  is  compensated  by  a  40-gramme 
weight  (D)  in  the  scale  pan,  suspended 
from  the  long  arm  (A). 

When  this  tautometer  is  placed  on  a 
frame  the  reading  of  the  pointer,  at  the 
end  of  the  long  arm,  should  be  at  zero  on 
the  curved  scale  (G)  attached  to  the 
framework  at  the  right  hand  side.  If  this 
is  not  the  case  the  necessary  adjustment 
may  be  effected  by  turning  the  screw  (E) 
in  the  direction  required  either  to  raise  or 
lower  the  beam.  When  this  has  been  done 
the  40-gramme  weight  should  be  removed 
from  the  scale  pan.  This  causes  the  400- 
gramme  weight  (C),  which  till  now  has 
been  just  touching  the  surface,  to  rest  on 
the  doped  fabric  and  the  depression  due 
to  it  may  be  read  off  by  means  of  the 
pointer  and  scale  at  the  other  side.  This 
curved  scale  may  conveniently  be  divided 
into  divisions  representing  millimeter  (or 
fraction  of  an  inch)  depressions  of  the 
400-gramme  weight  on  the  doped  fabric. 

The  10  to  1  beam  has  the  advantage 
here  of  causing  quite  a  perceptible  de- 
flection of  the  pointer  for  only  1  m.m. 
depression  of  the  weight,  and  it  must  be 
understood  that  the  smallest  deflections 
are  caused  by  the  tautest  frames. 

The  instrument  has  been  in  daily  use 
by  my  firm  for  two  years,  with  extremely 
satisfactory  results.  A  simple  adaptation 
on  the  same  principle  has  also  been  used 
for  much  larger  frames  (and  might  with 
advantage  be  employed  for  aeroplane 
wings),  as  follows: — 

In  this  case  all  framework  is  dispensed 
with,  except  for  the  bracket  (1)  used 
for  supporting  the  knife  edge  (2)  of  the 
beam  (3).  This  is  fixed  to  the  wall  at 
a  convenient  height  and  should  stand  out 


half  way  across  the  frame  (4)  (or  wing 
to  be  measured),  so  that  the  weight  (5) 
to  be  used  for  determining  the  tautness 
may  be  arranged  to  touch  the  center  of 
the  frame.  The  beam,  itself,  should  be 
counterpoised,  as  before,  so  as  to  give  a. 
long  arm  and  a  short  one,  when  in  equili- 
brium on  the  knife  edge.  Then,  as  in  the 
previous  case,  a  heavy  load  is  suspended 
from  the  short  arm  to  test  the  tautness 
of  the  doped  fabric,  but,  unlike  the  other 
tautometer,  instead  of  having  the  com- 
pensating weight  in  a  scale  pan,  a  sliding 
weight  (6)  has  been  adopted,  which  is 
placed  directly  on  the  beam.  When  a. 
reading  is  taken,  one  slides  the  weight 
from  the  marked  position  (7)  of  equilib- 
rium to  another  position  (8)  nearer  the 
knife  edge,  so  calculated  as  to  allow  the 
necessary  load  to  rest  on  the  doped  fabric. 
The  reading  of  the  pointer  on  the  curved 
scale  (9)  may  then  be  read  off  as  before,, 
to  show  the  depresion  of  the  doped  fab- 
ric caused  by  the  weight  of  the  load. 

The  great  advantage  of  the  principle, 
described  above,  is  its  simplicity,  the  read- 
ings obtained  being  the  direct  result  of 
allowing  a  specific  weight  to  rest  on  the- 
center  of  the  doped  fabric.  This  is  a. 
great  improvement  compared  with  other 
instruments,  which,  by  having  their  whole 
weight  resting  on  the  surface,  both  com- 
plicate matters  and  give  misleading  re- 
sults.   

Book  Review 

Practical  Flying,  by  Flight  Com- 
mander IV.  G.  McMinnies,  R.  N.  This  is. 
the  first  practical  work  on  actual  flying 
and  instruction  for  the  flying  services, 
covering  the  whole  field,  from  elementary 
groundwork  to  advanced  flying.  It  is- 
profusely  illustrated  with  diagrams  and 
detailed  drawings ;  also  a  complete  glos- 
sary of  flying  terms  and  phrases.  It  is  a. 
volume  that  has  been  and  is  extensively- 
used,  and  highly  recommended  by  in- 
structors of  flying,  men  who  have  had 
much  experience  along  this  line.  Price 
$1.65,  post  paid. 

Air  Screws,  by  M.  A.  S.  Riach.  The 
author  deals  with  the  subject  of  propel- 
lers in  a  most  complete  and  comprehen- 
sive manner.  This  is  a  more  technical 
treatise  on  the  subject.  The  theory  in. 
this  present  volume  has  been  assumed  to 
be  absolutely  correct  and  results  obtained 
have  been  carried  to  their  logical  conclu- 
sions. It  treats  of  pressure  on  aerofoils, 
pitch  of  an  air-screw,  the  forces  acting 
on  an  air-screw  blade,  blade  shape  and 
efficiency,  blade  sections  and  working 
formulae,  "laying  out"  the  air-screw,  - 
stresses  in  air-screw  blades,  static  thrust, 
efficiency  of  an  air-screw  at  different 
speeds  of  translation  and  direct  lifting 
systems,  also  contains  a  note  on  the  influ- 
ence of  "aspect  ratio"  and  the  effect  of 
the  indraught  in  front  of  an  air-screw. 
Price  $5.75,  post  paid. 

Aerial  Propeller,  prepared  by  Charles 
B.  Hayward.  Design  theory  of  action, 
thrust,  pitch  ratio,  and  construction  of  the 
two-blade  propeller  are  the  subjects 
treated  of  in  this  instrucive  paper.  Price 
60c,  post  paid. 

Termes  dj  Aviation,  Glossary  of  Avia- 
t^on  Terms  on  French  and  English. 
The  title  alone  explains  the  contents  of 
this  valuable  publication.  Price  $1.10, 
post  paid. 

These  books  can  be  purchased  at  The 
Aeronautic  Library,  Inc.,  299  Madison , 
Avenue,  New  York  City. 
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THE  WHITE  TRANS-PACIFIC  MONOPLANE 


*T  the  Los  Angeles  factory  of  the 
f\  George  D.  White  Company  the  con- 
struction  of  a  triple-motored  mono- 
plane is  being  pushed  for  the  purpose  of 
making  a  trans-Pacific  flight.  The  White 
monoplane  is  of  the  seaplane  type,  hav- 
ing twin  floats,  and  is  the  largest  mono- 
plane in  the  world.  Full  co-operation  has 
already  been  secured,  the  route  is  mapped 
and  the  flight  is  scheduled  to  be  made 
within  the  coming  months.  A  northern 
route,  as  shown  on  the  accompanying  map, 
has  been  chosen  as  more  suitable  at  this 
time. 

Full  co-operation  along  this  route  is  as- 
sured by  the  Pacific  Aero  Club,  Aerial 
League  of  Canada,  and  by  the  Governor 
of  Alaska,  Hon.  Thomas  Riggs,  Jr.,  who 
is  preparing  arrangements  for  the  stop  at 
Sitka. 

There  seems  no  objection,  according  to 
Mr.  Riggs,  as  the  average  temperature  is 
from  53  to  60  degrees,  which  is  not  severe, 
despite  the  rather  northern  point. 

From  Los  Angeles  the  first  jump  will 
be  to  San  Francisco,  a  distance  of  450 
miles.  From  there  to  Victoria,  B.  C,  a 
distance  of  750  miles.  From  Victoria  to 
Sitka,  Alaska,  is  a  jump  of  but  650  miles. 
From  Sitka  to  Unalaska,  on  the  Aleutian 
Islands,  will  be  an  oversea  journey  of 
1,200  miles.  This  jump  completes  prac- 
tically half  the  journey  over  the  ocean. 
The  next  lap  is  from  Unalaska  to  Petro- 
pavlovsk,  Kamchatka.  This  is  a  1,500- 
mile  flight  and  one  of  the  longest  to  be 
made,  as  although  some  of  it  is  within 
sight  of  the  islands,  the  greatest  part  is 
across  the  Pacific  Ocean.  Technically, 
the  trans-Pacific  flight  would  end  here, 
but  the  machine  will  make  another  hop  to 
Yokahama.  Japan,  another  long  flight,  but 
one  of  comparative  ease.  The  final  jump 
will  be  to  Shanhai,  the  end  of  the  historic 
7,000-mile  trip. 

A  route  via  Hawaii  and  the  South 
Pacific  Islands  has  been  suggested,  but 
the  White  Company  has  decided  that 
this  would  be  impractical,  as  stops  would 
have  to  be  made  either  at  the  many 
small  islands  or  a  non-stop  flight  of  3,000 
miles  would  need  to  be  made.  Although 
such  a  flight  is  not  impossible,  still  one 


Front  and  plan  views  of  the  660  H.P. 

of  that  length  has  never  been  made,  and 
it  would  be  hazardous  to  the  extreme  to 
attempt  it  over  unknown  waters. 

The  dimensions  of  the  trans-Pacific 
White  monoplane  are  as  follows :  Wing 
spread;  82  feet;  length  overall,  39  feet; 
height  to  top  of  fuselage,  9  feet;  weight 
empty,  3.700  pounds  weight  with  crew 
and  fuel  for  the  Pacific  flight,  7,900 
pounds.  Total  horsepower,  660,  gener- 
ated by  three  Hispano-Suiza  engines. 
Two  180  H.P.  engines  are  located  one  on 
each  wing  on  each  side  of  the  body. 
The  third  engine,  300  H.P.,  is  installed 
in  the  nose  of  the  fuselage  as  in  single- 
motored  aeroplanes.  The  wings  have  a 
peculiar  sweepback,  raked  tips  and  an 
angle  of  incidence  of  four  degrees.  The 
angles  are  so  worked  out  that  the  mono- 
plane has  practically  inherent  and  auto- 
matic laterial  and  longitudinal  stability. 


three  Hispano  motored  White  Monoplane 

All  surfaces  are  balanced,  making  control 
simplified  and  untiring. 

Either  the  two  180s  or  the  one  300- 
H.P.  engine  will  be  used  at  one  time,  but 
all  three  are  not  to  be  used  simultane- 
ously. A  speed  of  110  miles  an  hour  will 
be  given  by  300  H.P.  By  having  ap- 
proximately the  same  amount  of  power  in 
reserve  as  is  being  used,  the  possibility  of 
failure  is  lessened.  At  the  start,  the  two 
180s  will  be  used  with  the  300-H.P.  cen- 
ter engine  in  reserve.  After  running  a 
number  of  hours  the  central  engine  will 
be  switched  on  and  the  two  smaller  en- 
gines shut  off.  This  method  will  be  fol- 
lowed throughout  the  entire  flight,  which 
allows  the  engines  to  rest,  and  also  allows 
the  engine  expert  to  make  an  inspection 
and  the  necessary  minor  adjustments; 
new  spark  plugs  can  be  installed,  car- 
buretor adjustments  made,  ignition  trou- 
bles overcome,  or  other  minor  require- 
ments which,  under  ordinary  conditions, 
mean  motor  failure  and  an  interrupted 
flight. 

The  White  truss  system  is  used  in  the 
construction  of  the  wings;  no  wires  are 
used  in  the  construction  whatever,  and 
no  cables  for  the  controls  or  other  parts. 

The  fuselage  is  constructed  as  a  com- 
pact unit,  with  no  wires  or  turnbuckles. 
The  fuselage  is  built  of  Haskelite,  a 
strong  veneer  built  up  of  Oregon  spruce 
and  African  mahogany,  which  is  cemented 
together  under  hydraulic  pressure.  This 
gives  enormous  strength,  is  water-tight 
and  gives  perfect  alignment. 

The  pontoons,  two  in  number,  are 
spaced  15  feet  apart,  and  extend  more 
than  half  the  entire  length  of  the  ma- 
chine. They  are  constructed  of  ma- 
hogany and  cedar  veneer,  and  are  di- 
vided into  many  compartments,  sectioned 
with  bulkheads.  Either  pontoon  is  capa- 
ble of  supporting  the  entire  machine. 

The  principal  object  in  the  White  Com- 
pany's entry  to  cross  the  Pacific  Ocean  is 
to  blaze  the  way  along  a  practical  route 
that  can  be  followed  later  in  practical 
service.  In  view  of  the  fact  that  great 
import  trade  is  springing  up  with  the  Far 


Map  showing  proposed  route  of  White  Monoplane  across  the  Pacific  Ocean 


AERIAL  AGE  WEEKLY,  August  II,  1919  1019 


East,  a  quick  passage  for  mail  and  light 
express,  is  a  necessity,  and  the  route 
planned  is  estimated  to  take  three  days, 
compared  with  three  weeks  by  the  fastest 
boat. 

It  has  been  pointed  out  that  should  the 
rules  of  the  Thomas  H.  Ince  prize  bar 
the  machine  from  participation  due  to  the 
northern  route  chosen,  the  flight  will  be 
made  in  any  event.  Later  it  is  planned 
to  remodel  the  monoplane,  substituting  a 
landing  gear  for  the  floats,  and  attempt 
to  make  a  non-stop  flight  from  Los  An- 


Side  view  drawing  of  the  White  Trans-Pacific  Monoplane  geleS   to  Chicago. 


UP  to  the  present  time  all  military  and 
most  other  balloons  have  been  filled 
with  hydrogen.  This  gas,  although 
giving  the  greatest  lift  which  it  is  pos- 
sible to  secure,  is  so  highly  inflammable 
as  to  make  the  destruction  of  balloons  by 
fire,  net  only  in  war  time,  but  during 
operations  under  ordinary  conditions,  a 
serious  matter.  For  example,  the  writer 
happens  to  know  personally  of  twenty-six 
cases  in  which  kite  balloons  or  dirigibles 
have  been  completely  destroyed  by  fire, 
caused  by  atmospheric  or  frictional  elec- 
tricity, during  the  last  two  years.  Many 
attempts  have  been  made  to  minimize 
this  fire  hazard  by  fire-proofing  balloon 
fabrics,  and  by  use  of  hot  air  or  ammonia 
in  place  of  hydrogen,  but  so  far  without 
success.  The  use  of  helium  instead  of 
hydrogen  affords  absolute  safety  from 
fire,  whether  caused  by  accidental  elec- 
tric sparks  or  by  'incendiary  or  explosive 
bullets  of  an  enemy  in  time  of  war.  An 
adequate  supply  of  helium  will,  therefore, 
entirely  revolutionize  balloon  practices, 
and  will  do  more  than  any  other  one  thing 
to  assure  to  the  nation  possessing  it,  that 
control  of  the  air  which  will  in  the  future 
be  absolutely  necessary  for  any  adequate 
plan  of  National  Defense. 

The  history  of  helium  is  interesting. 
About  70  years  ago,  a  line  was  discovered 
in  the  spectrum  of  the  sun's  atmosphere, 
which  could  not  be  identified  as  belong- 
ing to  any  element  known  on  the  earth. 
This  unknown  gas  was,  therefore,  named 
helium.  Many  years  later,  a  thimble  full 
of  a  gas,  occurring  in  very  minute  quan- 
tities in  the  earth's  atmosphere,  was  iso- 
lated by  Sir  William  Ramsay,  and  proved 
to  be  the  hitherto  unknown  element  to 
which  the  name  helium  had  been  given. 
It  was  then  proved  to  be  not  only  in- 
combustible but  inert  in  every  other 
chemical  way  and  to  have  about  twice 
the  density  of  hydrogen.  Still  later  it 
appeared  that  this  gas  is  formed  when- 
even  radium  or  any  other  radio  active  ma- 
terial disintegrates  and  for  a  time  active 
chief  source  from  which  helium  was  ob- 
tained in  small  quantities  for  scientific  re- 
search was  certain  radio  active  minerals. 
Still  later  helium  was  found  to  be  a  con- 
stituent of  certain  natural  gases,  particu- 
larly those  occurring  in  Southern  Kansas, 
parts  of  Oklahoma  and  Northern  Texas, 
and  processes  were  developed  at  the  Uni- 
versity of  Kansas  for  purifying  it  so 
cheaply  that  it  could  be  sold  to  scientists, 
in  small  quantities,  at  something  like 
$1700.00  per  cubic  foot.  At  that  time  the 
total  quantity  of  reasonably  pure  helium 
in  the  world  was  probably  less  than  100 
cubic  feet.  In  the  face  of  so  discourag- 
ing an  outlook,  some  one  in  the  British 
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Admiralty  had  imagination  enough  to  pro- 
prose  seriously,  that  helium  should  be 
produced  in  sufficient  quantities  for  the 
British  Balloon  Service,  and  experiments 
were  undertaken  in  Canada  for  this  pur- 
pose. A  report  on  this  matter  was  found 
in  a  mess  of  British  documents  sent  to 
this  country  soon  after  we  entered  the 
war,  by  the  Gas  Warfare  Committee  of 
the  Bureau  of  Mines  and  the  matter  was 
brought  to  the  attention  of  the  Signal 
Corps  and  the  Burtau  of  Steam  Engineer- 
ing. Since  that  time  about  six  millions 
have  been  either  spent  or  obligated,  the 
entire  practicability  of  the  production  of 
helium  on  a  large  scale  at  a  cost  of  ten 
to  fifteen  cents  per  cubic  foot  has  been 
demonstrated,  and  production  plants  to 
yield  40,000  to  60,000  cubic  feet  per  day 
are  now  being  constructed  or  under  test. 

Three  processes,  alike  in  fundamental 
principles,  but  differing  in  important  de- 
tails, are  being  tried.  One  of  these,  the 
Linde  process,  has  demonstrated  its  suc- 
cess and  is  the  basis  of  the  production 
planit  now  being  built.  The  second,  the 
Claude  process,  gives  promise  of  a  some- 
what lower  operating  cost  than  the  Linde 
process,  but  has  not  yet  been  entirely  per- 
fected. At  present,  this  plant  is  tempor- 
arily shut  down  until  the  new  Govern- 
ment pipe-line  can  provide  it  with  an 
adequate  supply  of  undiluted  Petrolia  gas, 
at  which  time  the  final  test  will  be  made. 
The  third  process,  invented  by  Norton 
and  developed  by  the  Bureau  of  Mines, 
is  the  basis  of  the  large  experimental  unit 
in  Plant  No.  3.  This  unit  is  still  being 
worked  into  shape  by  Norton,  the  inven- 
tor, and  it  is  hoped  that  satisfactory  re- 
sults will  be  forthcoming  within  the  next 
two  months.  It  gives  promise  of  an  oper- 
ating cost  lower  than  either  of  the  others. 

The  active  supervision  of  the  produc- 
tion program  for  helium,  with  the  ex- 
ception of  Plant  No.  3,  has  been  placed 
in  the  hands  of  the  Navy  Department  by 
mutual  agreement  between  the  Army  and 
Navy.  All  that  it  is  necessary  for  the 
Army  to  do  at  the  present  time,  is  there- 
fore, first,  to.  keep  in  touch  with  the  work 
the  Na\'3'  is  doing  in  behalf  of  both  De- 
partments;  second,  to  prepare  itself  for 
the  proper  utilization  of  the  helium  that 
will  be  supplied  to  it  under  the  agree- 
ment with  the  Navy,  and  third,  to  assume 
the  responsibility  of  providing  an  ade- 
quate supply  of  the  necessary  raw  mate- 
rial, in  the  future. 

It  is  further  suggested  that  there  is 
much  to  be  done  before  the  Army  will  be 
ready  to  use  this  new  gas  in  the  most 
effective  way.  A  small  repurification 
plant  has  already  been  authorized  and 
'plans  for  it  are  nearly  completed.  The 


question  of  modifying  the  designs  of  the 
various  types  of  balloons  in  use,  so  as  to 
make  them  appropriate  for  helium,  should 
be  undertaken  at  once.  The  chief  diffi- 
culty is  connected  with  the  very  large 
waste  of  gas  involved  in  the  methods  of 
handling  balloons  at  present  in  use.  This 
waste  of  gas  will  have  to  be  very  largely 
reduced  by  careful  experimentation  and 
by  changes  both  in  balloons  and  in  the 
manual  of  tactics  before  the  use  of  helium 
in  balloons  of  the  Army  types  will  be  jus- 
tified from  the  point  of  view  of  the 
whole  problem  of  National  Defense. 

Finally,  it  must  be  remembered  that  the 
supply  of  helium  in  the  United  States, 
although  large,  is  by  no  means  unlimited. 
At  the  present  time  probably  a  million 
cubic  feet  per  day  is  being  fed  through 
the  natural  gas  mains  of  various  cities  in 
the  Middle  West  and  being  dissipated 
into  the  atmosphere  through  thousands  of 
chimneys.  Steps  should  be  taken  at  the 
earliest  possible  moment  to  secure  for 
the  Army  and  Navy  the  right  to  process 
all  supplies  of  natural  gas  containing 
usable  quantities  of  helium  before  this  gas 
is  distributed.  The  details  of  such  a  pro- 
cedure will  require  careful  study  and  for 
this  purpose  an  Argon  Conservation  Com- 
mittee consisting  of  a  representative  of 
the  Navy,  a  representative  of  the  Army 
and  a  representative  of  the  Bureau  of 
Mines  was  appointed  last  August  by  the 
Aircraft  Board  and  an  adequate  allot- 
ment to  cover  its  expenses  recom- 
mended. For  various  reasons  effective 
action  by  this  Committee  has  seemed  im- 
possible until  very  recently.  It  is  now 
hoped  that  ■  the  Committee  can  proceed 
with  its  work  in  the  near  future. 


Book  Review 

The  American  Air  Service,  compiled 
by  Arthur  Sweetser,  with  an  introductory 
chapter  written  by  Newton  D.  Baker,  Sec- 
retary of  War.  This  is  a  story  of  Ameri- 
ican  military  aviation.  Every  phase  of 
our  war  program  and  many  facts  un- 
known to  the  public,  such  as  hitherto  un- 
published figures,  cablegrams  and  other 
data  are  included  in  this  valuable  historic 
volume.  Beginning  with  the  early  experi- 
ments, the  author  traces  briefly  the  rapid 
advancement  in  aeronautics.  This  is  an 
invaluable  book  and  every  aeronautical 
enthusiast  should  have  it  in  his  or  her 
library  for  future  reference.  Price  $2.75, 
post  paid. 

This  book  may  be  purchased  at  The 
Aeronautical  Library,  Inc.,  299  Madison 
Avenue,  New  York  City. 
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4,844  American  De  Havilands  Delivered 
to  Date 

Washington,  D.  C. — The  Bureau  of  Air- 
craft Production  received  during  the 
week  ended  July  IS,  two  De  Haviland  4 
planes,  making  a  total  of  4,844  produced 
to  date. 

The  table  shows  deliveries  of  De  Havi- 
land 4  planes  (including  204  without  en- 
gines used  in  A.  E.  F.  as  spares)  before 
and  after  the  armistice : 

Per  cent 
Deliveries  of  total 

Before  armistice   3,431  71 

After  armistice   1.413  29 

Total   4,844 


salvage  and  sale  section,  will  issue  com- 
plete schedules  of  the  sale,  giving  the 
characteristics  of  all  the  machines  to  be 
sold,  their  location,  appraised  value,  speci- 
fications and  terms. 


265  Seaplanes  to  Be  Sold  By  Navy 

Washington,  Aug.  2. — Acting  Secretary 
of  the  Navy  Roosevelt  anounces  that  Sec- 
retary Daniels  has  authorized  the  sale  of 
265  seaplanes  belonging  to  the  navy.  Mr. 
Roosevelt  says  that  the  sale  of  these  ma- 
chines will  give  commercial  aeroplane 
transportation  companies  an  opportunity 
to  buy  high-speed  machines  of  large  car- 
rying capacity  ready  for  immediate  de- 
livery. He  says  that  a  number  of  such 
routes  are  already  in  operation  or  con- 
templated in  the  near  future,  such  as 
from  New  York  to  Atlantic  City,  San 
Pedro  to  Santa  Catalina,  Key  West  to 
Havana,  Chicago  to  Milwaukee  and  other 
lake  cities,  and  a  projected  route  to  the 
Bermuda  Islands. 

The  sale  will  include  83  RS-2  pusher 
biplanes,  each  with  330  horsepower  Lib- 
erty motors;  also  72  H-6  and  F-5  tractor 
biplanes,  each  with  two  330  horsepower 
Liberty  engines. 

The  Bureau  of  Supplies  and  Accounts, 


Aircraft  Appropriation  Withdrawals 

Washington,  D.  C. — The  unused  bal- 
ance of  the  appropriation  for  the  fiscal 
year  ending  June  30,  1919,  as  modi- 
fied by  the  Third  Deficiency  Act  for  the 
Bureau  of  Aircraft  Production  amounts 
to  $170,743,000  of  the  $360,647,000  appro- 
priation, the  withdrawals  amounting  to 
$189,904,000.  For  the  Department  of  Mili- 
tary Aeronautics  the  appropriation  was 
$107,469,000,  withdrawals  $27,328,000,  bal- 
ance $80,141,000,  according  to  a  state- 
ment issued  by  the  Statistics  Branch  of 
the  General  Staff  on  July  23. 

The  withdrawals  during  June  for  the 
Bureau  of  Aircraft  Production  were 
$18,626,000  or  9  per  cent  of  the  total; 
the  Department  of  Military  Aeronautics 
withdrew  $1,681,000  during  June. 


Gale   Wrecks    Army  Bombers 

Mineola,  N.  Y. — Five  aeroplanes,  in- 
cluding the  Martin  bomber  intended  for 
the  one-stop  transcontinental  flight,  the 
Caproni  bomber  and  a  Handley  Page 
bombing  plane,  were  wrecked  when  a  ter- 
rific thunderstorm  passed  over  Hazelhurst 
Field,  dismantled  buildings  and  uprooted 
huge  trees.  A  Caproni  triplane,  almost 
completed,  was  badly  damaged  by  the 
wind.  The  damage  totals  several  hundred 
thousand  dollars. 


Sales  of  Surplus  Supplies 

Washington,  D.  C. — The  Statistics 
Branch  of  the  General  Staff  reports  the 


sale  of  the  following  supplies ;  Depart- 
ment of  Military  Aeronautics,  week  end- 
ing July  18,  $801;  total  to  July  18,  $3,497,- 
324;  estimated  value  of  supplies,  Jan.  1, 
1919,  $85,000,000;  estimated  cost  of  mate- 
rial sold,  $21,800,000;  per  cent  of  material 
sold,  26. 

The  figures  for  the  Bureau  of  Aircraft 
Production  are :  Sales  for  week  ending 
July  18,  $296,447;  total  to  July  18,  $4,360,- 
207;  estimated  value  of  service  January  1, 
1919,  $62,000,000;  estimated  cost  of  mate- 
rial sold,  $7,600,000;  per  cent  sold,  12. 

The  unliquidated  contracts  for  the  Air 
Service  represent  but  9  per  cent  of  un- 
liquidated War  Department  contracts. 

No  Reductions  in  Army  Pay 

Washington,  D.  C. — Instructions  are  be- 
ing sent  to  the  Commanding  General  of 
each  depot,  the  commanding  officer  of 
each  camp,  post  or  station  and  each  re- 
cruiting officer,  in  effect  that  newspaper 
reports  that  pay  of  enlisted  men  will  re- 
vert after  the  recent  emergency  to  pre-war 
scale  are  incorrect ;  that  the  appropriation 
bill  for  the  fiscal  year  1920  provided  that 
provisions  of  Act  approved  Slay  18,  1917, 
in  so  far  as  it  increased  the  pay  of  enlisted 
men  of  the  Army,  are  continued  in  force 
and  in  effect  from  and  after  the  date  of 
approval  of  this  appropriation  act  of  1920. 
It  is  directed  that  all  concerned  give  wide 
publicity  to  these  facts. 


Dimensions  of  Navy  Dirigible  Hangars 
Announced 

Washington,  D.  C. — According  to  in- 
formation disclosed  by  Secretary  Daniels 
regarding  the  naval  dirigible  hangar  to  be 
erected  at  Lakehurst,  N.  J.,  it  will  be 
800  feet  long,  265  feet  wide,  and  174  feet 
high.  These  are  inside  dimensions.  The 
great  concourse  is  760  feet  long,  126  feet 
wide,  and  50  feet  high. 

The  outside  dimensions  of  the  hangar 
are  even  greater.  The  space  actually  oc- 
cupied will  be  920  feet  long  and  352  feet 
wide,  and  the  structure  will  be  more  than 
200  feet.  The  doors,  of  which  there  will 
be  four,  two  at  each  end,  are  129  feet 
wide  and  174  feet  high. 

The  steel  tonnage  will  exceed  6,000 
tons,  and  the  cubic  contents  of  the  build- 
ing will  be  50,000,000  feet.  It  will  be  cov- 
ered with  colored,  corrugated  asbestos, 
which  will  make  it  fireproof.  A  series  of 
windows  and  skylights  on  all  sides  will 
afford  ample  light,  while  there  will  be 
numerous  staircases  and  two  huge  eleva- 
tors leading  to  the  roof.  In  the  spaces 
between  the  great  trusses  will  be  placed 
numerous  shops  for  the  use  of  the  avia- 
tors. 

Three  railroad  tracks  will  run  the 
length  of  the  hangar.  The  building  will 
hold  one  10,000,000  cubic  feet  ship  and 
two  smaller  ones  at  the  side,  or  two  5,000,- 
000  cubic  feet  ships  side  by  side. 


The  motor  truck  unit  for  captive  balloons  mounts  not  only  the  power  driven  winch,  but  spare 
parts,  telephone  apparatus,  scientific  instruments,  camping  paraphernalia,  etc. 


Victory  Ribbon  Bars  Buttons  and  Medals 
Being  Distributed 

Washington,  D.  C. — The  War  Depart- 
ment announces  that  the  Victory  ribbon 
bar,  the  Victory  button  and  the  Victory 
Medal  are  now  available  for  distribution 
at  Army  posts,,  camps  and  recruiting 
offices. 
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(Continued  from  page  1004) 
the  President,  or  of  the  Secretary  of  Aeronautics  under  the 
direction  of  the  President,  shall  have  supervision  of  all  Air 
Forces  of  the  line  and  of  the  staff  divisions  of  the  Air  Forces 
hereinbefore  mentioned  and  shall  perform  such  other  duties 
pertaining'  to  aeronautics  not  otherwise  assigned  by  law,  as 
may  be  assigned  to  him  by  the  Secretary  of  Aeronautics,  and' 
ten  brigadier  generals,  ninety-eight  colonels,  two  hundred  and 
five  lieutenant  colonels,  four  hundred  and  fifty  majors,  seven 
hundred  and  eighty-five  captains,  nine  hundred  and  ninety 
first  lieutenants,  one  thousand  one  hundred  and  forty  second 
lieutenants,  who  will  be  commissioned  in  the  line  of  the 
Regular  Air  Force;  and  one  brigadier  general,  fourteen 
colonels,  twenty-five  lieutenant  colonels,  forty-five  majors, 
eighty  captains,  who  will  be  commissioned  in  the  Administra- 
tive Division  of  the  Regular  Air  Force;  and  one  brigadier 
general,  seven  colonels,  ten  lieutenant  colonels,  fifteen  majo'rs, 
twenty  captains,  who  will  be  commissioned  in  the  Legal  Divi- 
sion of  the  Regular  Air  Force ;  and  one  brigadier  general, 
fifteen  colonels,  twenty-five  lieutenant  colonels,  forty  majors, 
'eighty  captains,  one  hundred  and  twenty  first  lieutenants,  two 
hundred  and  thirty  second  lieutenants,  who  will  be  commis- 
sioned in  the  Supply  Division  of  the  Regular  Air  Force ;  and 
one  brigadier  general,  fourteen  colonels,  twenty  lieutenant 
colonels,  thirty-five  majors,  seventy  captains,  one  hundred  first 
lieutenants,  one  hundred  and  fifty  second  lieutenants,  who  will 
be  commissioned  in  the  Engineering  Division  of  the  Regular 
Air  Force ;  and  one  brigadier  general,  seven  colonels,  fifteen 
lieutenant  colonels,  twenty  majors,  sixty-five  captains,  one 
hundred  and  ten  first  lieutenants,  who  will  be  commissioned 
in  the  Medical  Division  of  the  Regular  Air  Force  :  Provided, 
That  not  to  exceed  two  brigadier  generals,  eight  colonels, 
twenty  lieutenant  colonels,  and  twenty  majors  of  the  line  of 
the  Regular  Air  Force  may  be  detailed  in  the  Operations 
Division :  Provided  further,  That  officers  holding  permanent 
commissions  in  the  Army,  Navy,  or  Marine  Corps,  now  serv- 
ing, or  who  have  served,  in  the  Army  Air  Service,  the  Naval 
Flying  Corps,  or  the  Marine  Corps  Flying  Corps  between  April 
6.  1917,  and  November  11,  1918,  and  such  temporary  officers  of 
the  Army,  Navy,  and  Marine  Corps,  as  hold  active  commis- 
sions in  the  aviation  branches  thereof  at  the  time  of  the  pas- 
sage of  this  Act,  shall  be  eligible  for  appointment  and  com- 
mission in  the  Regular  Air  Force  without  examination :  Pro- 
vided further,  That  such  emergency  officers  of  the  Army, 
Navy,  and  Marine  Corps,  who  served  honorably  and  at  least 
thirty  days  on  active  duty  between  April  6,  1917,  and  the 
passage  of  .this  Act,  with  the  Army  Air  Service,  the  Naval 
Flying  Corps,  or  the  Marine  Corps  Flying  Corps,  shall  be 
eligible  for  appointment  and  commission  in  the  Regular  Air 
Force :  Provided  further,  That  at  least  20  per  centum  of  the 
grades  hereinbefore  mentioned,  below  that  of  major  general 
and  above  that  of  second  lieutenant,  shall  not  be  filled  until 
six  months  after  the  passage  of  this  Act,  at  which  time  they 
shall  be  filled  by  promotion  of  the  then  commissioned  officers 
of  the  Regular  Air  Force,  under  such  regulations  as  may  be 
prescribed  by  the  Secretary  of  Aeronautics,  and,  that  after 
one  year  after  the  passage  of  this  Act,  promotions  shall  be 
governed  by  the  rules  of  seniority.  And  that  the  number  of 
second  lieutenants  hereinbefore  authorized  is  hereby  increased 
in  the  number  of  six  hundred  and  ninety  until  such  time  as 
promotions  to  the  grades  hereinbefore  reserved  shall  reduce 
the  number  of  second  lieutenants  to  one  thousand  five  hun- 
dred and  twenty :  Provided  further,  That  the  pay  and  allow- 
ances, including  increased  pay  for  participating  frequently  and 
regularly  in  aerial  flights,  shall  be  the  same  as  that  now  pro- 
vided by  law  for  commissioned  officers  of  the  Army,  includ- 
ing retirement :  Provided  f  urther,  That  increased  rank  will 
not  be  given  commissioned  officers  on  account  of  any  ratings 
authorized  for  aviators  or  aeronauts. 

Sec.  11.  That  the  grade  of  pilot  shall  be,  and  is  hereby, 
authorized.  Pilots  shall  be  known  as  warrant  officers  of  the 
Regular  Air  Force  and  shall  rank  with  but  after  second  lieu- 
tenants :  Provided,  That  the  pay  and  allowances  of  pilots  shall 
be  the  pay  of  a  second  lieutenant  and  the  allowances  of  a 
master  electrician,  and  they  shall  be  eligible  for  retirement 
after  serving1  the  same  number  of  years  required  by  law  for 
enlisted  men:  Provided  further,  That  not  to  exceed  two  thou- 
sand may  be  warranted  in  this  grade:  Provided  further,  That 
former  officers  of  the  temporary  forces  of  the  Army,  Navy, 
and  Marine  Corps,  reserve  officers  provided  for  in  section  13 
of  this  Act,  and  enlisted  men  of  the  Department  of  Aeronau- 
tics shall  be  eligible  for  appointment  as  warrant  officers  after 
passing  such  practical  and  theoretical  tests  in  aeronautics  as 
may  be  prescribed  by  the  Secretary  of  Aeronautics :  Provided 
further.  That  the  appointment  of  an  enlisted  man  as  a  war- 
rant officer  shall  not  discharge  him  from  his  enlistment. 

Sec.  12.  That  the  enlisted  strength  of  the  Air  Force  shall 
not  exceed  fifty  thousand  men  and  shall  consist  of  master 


electricians,  sergeants  (first  class),  mess  sergeants,  chauf- 
feurs (first  class),  sergeants,  chauffeurs,  corporal,  buglers 
(first  class),  burglers,  privates  (first  class),  and  privates,  the 
number  of  each  grade  being  fixed  by  the  President  from  time 
to  time :  Provided,  That  all  enlisted  men  of  the  Army,  Navy, 
or  Marine  Corps  on  aviation  duty  at  the  time  of  the  passage 
of  this  Act  may  .  be  discharged  from  the  Army,  Navy,  or 
Marine  Corps  and  reenlisted  in  the  grade  of  the  Regular  Air 
Force  carrying  the  nearest  pay  to  that  which  they  held  when 
discharged :  Provided  further,  That  the  term  of  enlistment 
in  the  Regular  Air  Force  shall  be  for  one  or  three  years : 
Provided  further,  That  the  pay  and  allowances  of  enlisted 
men  in  the  Regular  Air  Force  shall  be  the  same  as  the  cor- 
responding grades  and  ratings  of  the  Regular  Army,  includ- 
ing the  increased  pay  for  participation  in  aerial  flights :  And 
provided  further,  That  any  enlisted  man  who  may  qualify 
therefor  shall  be  given  the  rating  of  aviation  mechanician. 

Sec.  13.  That  the  Reserve  Air  Force  of  the  United  States 
shall  consist  of  an  Officers'  Reserve,  available  for  service  as 
temporary  officers  of  the  Regular  Air  Force,  as  officers  of  the 
line,  and  of  the  various  staff  divisions  provided  for  in  this 
Act  under  such  rules  and  regulations  as  the  President  may 
prescribe  not  inconsistent  with  the  provisions  of  this  Act. 
The  President  shall  be  authorized  to  appoint  and  commission 
as  reserve  officers  in  the  line  and  the  various  staff  divisions 
of  the  Reserve  Air  Force  in  all  grades  up  to  and  including 
that  of  major,  such  citizens  as,  upon  examination  prescribed 
by  the  President,  shall  be  found  physically,  mentally,  and 
morally  qualified  to  hold  such  commissions :  Provided,  That 
the  proportion  of  officers  in  any  section  of  the  Reserve  Air 
Force  shall  not  exceed  the  proportion  for  the  same  grade  in 
the  corresponding  section  of  the  Regular  Air  Force,  except 
that  the  number  commissioned  in  the  lowest  authorized  grade 
in  any  section  of  the  Reserve  Air  Force  shall  not  be  limited. 
All  persons  now  holding  commissions  in  the  Aviation  Sec- 
tion Signal  Reserve  Corps,  or  in  the  Aviation  Section  of  the 
Naval  Reserve  Force  and  the  Marine  Corps  Reserve,  shall, 
for  a  period  of  three  years  after  the  passage  of  this  Act,  be 
eligible  for  appointment  in  the  Reserve  Air  Force  in  the  rank 
nearest  that  held  in  the  Army,  Navy,  or  Marine  Corps  Reserve 
at  the  time  of  the  passage  of  this  Act  without  further  ex- 
amination :  Provided,  That  such  of  these  as  hold  commis- 
sions as  colonel  or  lieutenant  colonel  may  be  commissioned  in 
that  rank,  but  when  such  persons  thereafter  shall  become 
separated  from  the  Reserve  Air  Force  for  any  reason,  the 
vacancy  so  caused  shall  not  be  filled,  and  such  office  shall 
cease  and  terminate.  The  commissions  of  all  officers  of  the 
Reserve  Air  Force  shall  be  in  force  for  a  period  of  five  years, 
unless  sooner  terminated  in  the  discretion  of  the  President. 

Sec.  14.  That  in  time  of  actual  or  threatened  hostilities, 
the  President  may  order  officers  of  the  Reserve  Air  Force, 
subject  to  such  physical  examination  as  he  may  prescribe,  to 
temporary  duty  with  the  Regular  Air  Force.  While  such 
reserve  officers  are  on  such  service  they  shall  exercise  com- 
mand appropriate  to  their  grades  and  rank  and  shall  be  en- 
titled to  the  pay  and  allowances  of  the  corresponding  grades 
in  the  Regular  Air  Force  from  the  date  upon  which  they  shall 
be  required,  by  the  terms  of  their  orders,  to  obey  the  same, 
to  the  extent  provided  for  from  time  to  time  by  appropria- 
tions for  this  specific  purpose.  The  Secretary  of  Aeronautics 
is  authorized  to  order  reserve  officers  to  active  duty  for  in- 
struction for  periods  not  to  exceed  thirty  days  in  any  one 
calendar  year,  and  while  so  serving  such  officers  shall  receive 
the  pay  and  allowances  of  their  respective  grades  in  the 
Regular  Air  Force :  Provided,  That  with  the  consent  of  the 
reserve  officers  concerned  and  within  the  limits  of  funds  avail- 
able for  the  purpose,  such  periods  may  be  extended  as  the 
Secretary  of  Aeronautics  may  direct. 

Sec.  IS.  That  no  reserve  officer  appointed  pursuant  to  this 
Act  shall  be  entitled  to  retirement  or  to  retired  pay,  and  shall 
be  eligible  for  pension  only  for  disability  incurred  in  line  of 
duty  in  active  service  or  while  serving  with  the  Regular  Air 
Force  pursuant  to  the  provisions  of  this  Act. 

Sec.  16.  That  the  National  Guard  Air  Force  shall  consist 
of  such  members  of  the  organized  militia  of  the  several 
States,  Territories,  and  insular  possessions,  commissioned  and 
enlisted,  who  desire  to  be  and  are  accepted  for  service,  in 
the  Department  of  Aeronautics,  under  such  regulations  as  the 
President  may  prescribe. 

Sec.  17.  That  the  Secretary  of  Aeronautics  shall  annually, 
at  the  close  of  each  fiscal  year,  make  a  report  in  writing  to 
Congress,  giving  an  account  of  all  moneys  received  and  dis- 
bursed by  him  and  his  department,  and  reporting  on  the  work 
done  by  the  department. 

Sec.  18.    That  all  laws  prescribing  the  work  and  defining 
(Continued  on  page  1030) 


FOREIGN  NEWS 


Sir  Isaacs  Describes  New  Radio  Aid  to  Aerial  Navigation 

Speaking  at  a  luncheon  of  the  Aldwych  Club  recently,  Godfrey  Isaacs, 
managing  director  of  the  British  Marconi  Company,  told  of  a  new  plan 
his  company  had  for  enabling  aviators  to  tell  where  they  were.  After 
mentioning  the  wireless  direction  finder,  Mr.  Isaacs  said: 

"A  further  development  had  given  them  a  new  transmitter,  which 
would  project  into  the  air  a  wide  divergent  beam,  something  like  a 
searchlight  without  the  light,  which  would  extend  over  any  area  required, 
or,  if  it  was  desired,  a  concentrated  beam  over  some  small  place,  and 
those  beams  would  convey  to  the  men  in  the  sky  automatically  the 
name  of  the  place  they  were  passing  over. 

"Assuming  that  a  man  was  passing  over  the  town  of  Guildford;  from 
the  moment  he  traversed  the  region  over  which  this  beam  was  playing 
he  would  receive  the  signal,  'This  is  Guildford,'  and  would  continue  to 
receive  that  signal  as  long  as  he  was  over  Guildford  and  no  longer.  In 
the  same  way,  if  he  was  passing  over  Windsor  Forest  he  would  be  told, 
'This  is  Windsor  Forest,'  and  when  he  came  to  his  aerodrome  a  beam 
would  tell  him,  'This  is  Hendon  Aerodrome!'  In  that  way  he  thought 
that  one  of  the  greatest  dangers  to  pilots  in  fog  and  in  darkness  was 
disposed  of. 

"It  required  very  little  imagination  to  see,  a  little  while  hence,  some 
thousands  or  tens  of  thousands  of  names  being  projected  into  the  skies, 
so  that  in  whatever  part  of  the  world  an  aeroplane  might  travel,  it  would 
be  told  continuously  and  automatically  where  it  was  It  would  be  as 
easy  to  learn  in  the  skies  where  they  were  as  in  a  railway  train  when 
they  looked  out  of  the  window  to  see  the  name  of  a  station. 

"Similarly  these  beams  could  be  equipped  to  lightships  or  to  buoys  in 
fixed  and  defined  positions,  so  that  even  when  passing  over  the  sea  one 
would  know  exactly  where  one  was.  When  that  position  of  things  had 
developed  pilots  would  no  longer  lose  themselves,  wherever  they 
might  be." 


First  Westward  Flight  Across  South  America 

Santiago,  Chile. — Lieut.  Locatelli,  a  member  of  the  Italian  Aviation 
Mission  now  in  Argentina,  completea  on  J  uly  30  ar»  aeroplane  flight 
from  Buenos  Ayres  to  Valparaiso,  his  trip  marking  the  first  crossing 
by  air  of  the  South  American  continent  from  the  Atlantic  to  the  Pacific. 

Lieut.  Locatelli  several  days  previous  covered  the  first  stage  of  the 
flight,  from  Buenos  Ayres  to  Mendoza,  on  the  eastern  edge  of  the 
mountains,  where  he  waited  for  good  weathei.  He  started  early  July  30 
to  complete  the  flight,  crossed  the  Cordillera  of  the  Andes,  and  after 
circling  over  Valparaiso  landed  at  Vina  del  Mar,  near  that  city.  Later 
he  flew  to  Santiago,  landing  at  the  aerodrome  of  the  Chilean  Military 
Aviation  School. 

The  Italian  aviator  acted  as  an  aerial  mail  pilot,  bringing  several 
sacks  of  mail  matter  from  the  Mendoza  post  office  and  a  number  of 
private  letters.  He  was  greeted  on  landing  in  Chile  by  members  of  the 
Italian  colony. 

Lieut.  Locatelli  saw  service  during  the  war  on  the  Italian  front.  He 
took  part  in  one  of  the  raids  over  Trieste  by  Gabriele  D'Annunzio's 
squadron. 


Trans-Mediterranean  Flight  in  5  Hours  40  Minutes 

Paris — Capt.  Morchal.  an  aviator,  who  tried  to  fly  from  France  to 
Russia  during  the  war,  but  was  obliged  to  land  in  the  Austrian  lines  on 
July  19,  flew  in  a  hydroaeroplane  from  St.  Raphael,  Department  of  Yar, 
across  the  Mediterranean  to  Bizerta,  Tunis.  Capt.  Morchal  covered 
the  distance  of  about  450  miles  in  five  hnurs  and  forty  minutes. 


Hydroaeroplane    to    Explore    Congo    River  Valley 

Brussels  ( Correspondence  of  The  Associate  Press). — The  Belgian 
Committee  on  Aeronautics  has  decided  on  the  creation  of  a  line  of 
hydroaeroplanes  for  the  Congo  colony. 

Besides  mail  and  passenger  transport  hydroaeroplanes  are  to  under- 
take an  important  cartographic  mission  covering  thousands  of  miles, 
with  a  view  to  establishing  the  cartography  of  the  Congo  River.  King 
Albert  has  contributed  to  the  aerial  fund  of  the  mission. 


north  of  Molokai  and  Maui  230  miles,  and  return  trip  south  of  Maui 
over  the  Alalakeiki  Channel,  the  Auau  Channel  north  of  Lanai  and  south 
of  Molokai,  distance  15  miles.  Instead  of  going  on  a  small  steamer,  a 
journey  of  two  days,  a  letter  was  carried  for  the  Governor  of  the  terri- 
tory by  aeroplane  in  two  hours. 


The  Farman  F-50  Biplane 

The  F-50  biplane,  equipped  with  twin  275-H.P.  Lorraine  engines,  is 
being  converted  for  carrying  eight  passengers.  The  only  structural 
changes  are  that  a  cabin  is  raised  above  the  top  longerons  of  the  fuselage 
with  windows  surrounding  the  entire  compartment,  completely  enclosing 
the  six  passengers,  pilot  and  mechanician.  The  upper  wing  has.  a  span 
of  22.35  m.;  lower  wing,  20.40  m.  The  over-all  length  of  fuselage  is 
10.92  m.,  and  height  over-all  is  3.60  m.    Chord,  2.35  m. 

Weight,  empty,  1800  kg.;  useful  load,  800  kg.  Fuel  load,  510  kg.  Total 
load  of  machine  complete,  33,110  kg.  The  F-50  makes  a  speed  of  150  km. 
an  hour. 

Caproni  Biplane  Carries  Fifteen  Passengers  for  220  Miles 

According  to  information  from  the  Caproni  Company,  a  Caproni  pas- 
enger-carrying  biplane  made  a  flight  from  Milan  to  Turin  and  back,  with 
a  load  of  fifteen  passengers,  in  two  hours.    The  distance  is  220  miles. 

Fiat  Flies  158  Miles  an  Hour  with  Two  Passengers 

Flying  a  Fiat  BR  biplane,  Mr.  Brack-Papa  established  a  world's  record, 
on  June  27th,  by  attaining  a  speed  of  255  kilometers  an  hour  (I5&l/j 
miles)  with  two  passengers  aboard.  The  flight  was  officially  controlled 
and  the  speed  certified  by  a  Commission  of  the  Aero  Club  of  Italy.  This 
is  the  highest  speed  ever  attained  in  any  element;  the  previous  record 
was  143  miles  an  hour,  established  by  the  Frnch  pilot  Sadi-Lecoint  on  a 
two-seater  Spad  biplane. 

Brack-Papa  and  his  two  passengers  made  their  official  flight  over  the 
Mirafiori  aerodrome,  in  the  suburbs  of  Turin. 


Aerial  Transport  in  Hawaii 

Honolulu,  H.  T. — The  air  service  squadron  stationed  here  is  now 
naking  frequent  flights  between  Hilo  on  Island  Hawaii,  outward  distance 


British  Ministry  of  Munitions  Work  Summarized  in  Parliament 

London,  Eng.— In  his  speech  in  the  House  of  Commons  on  June 
24  introducing  the  Ministry  of  Munitions  Vote,  Mr.  Kellaway  said  that 
at  the  outbreak  uf  war  the  British  Army  had  in  its  possession  about 
100  aeroplanes.  The  Ministry  became  responsible  for  aeroplane  pro- 
duction on  September  12,  1917,  when  the  production  had  increased 
to  500  aeroplanes  per  month.  At  the  date  of  the  armistice — a  little 
more  than  18  months  later — production  had  been  increased  to  4,000 
per  month.  At  a  time  when  raw  material  and  machinery  was  very 
largely  engaged  on  other  essential  war  production  this  country  was 
able,  thanks  to  the  ingenuity  of  its  craftsmen  and  the  farsightedness 
of  its  captains  of  industry,  to  make  so  great  a  step  forward  in  its 
aircraft  production  as  that,  and  the  improvement  in  the  fighting  quality 
and  the  safety  of  the  machines  was  just  as  great  as  the  increase  in 
the  numbers.  There  was  no  question  amongst  informed  men  that  during 
the  latter  stages  of  the  war  this  country  held  the  supremacy  over  her 
enemy  in  the  air.  That  was  due  not  only  to  the  extraordinary  fighting 
spirit  and  ingenuity  of  the  men  who  flew  and  fought  the  machines,  but 
also  to  the  ingenuity  and  patriotism  of  the  craftsmen  and  the  employers 
engaged  in  that  great  industry. 

Commercial  Air  Routes  Being  Established  Throughout  Italy 

(Translated  from  Noi  &  11  Moudo,  Rome). — In  Italy,  public  and 
private  energies  seem  to  turn  to  the  question  of  aerial  postal  service 
and  transportation.  All  official  commission  has  created  a  code  for  the 
air,  and  has  laid  out  a  vast  network  of  aerial  routes  which  start  from 
the  Maritime  Alps  and  from  the  Julian  Alps,  descend  the  Mediterranean 
Coast  and  the  Adriatic  to  Otranto.  One  route  connects  all  the  cities 
of  the  frontier;  other  routes  cross  the  Apenines  and  join  the  coast 
routes.  Along  the  lines  now  ready  there  are  more  than  80  hangars  and 
as  many  intermediate  landing  places. 

It  is  the  design  to  connect  the  cities  of  the  continent  with  the 
islands;  and  there  already  exists  the  Rome-Naples  route.  Some  days 
ago  an  enormous  biplane  carrying  10  passengers,  covered  the  distance 
between  Milan  and  Rome  in  4  hours  and  45  minutes,  landing  comfort- 
ably at  Centocelle.  Arrangements  are  advancing  rapidly  for  the  prac- 
tical operation  of  a  postal  air  line  including  Naples,  Palermo,  Tunis, 
Tripoli.     But  there  is  still  much  to  do. 


cian,  and  six  passengers  with  their  baggage 
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CLUBS 


PACIFIC  NORTHWEST  MODEL  AERO 
CLUB 

921  Ravenna  Boulevard,  Seattle,  Wash. 
BAY  RIDGE  MODEL  CLUB 
8730  Ridge  Boulevard,  Bay  Ridge,  Brooklyn 
INDIANA  UNIVERSITY  AERO  SCIENCE 
CLUB 
Bloomington,  Indiana 
BROADWAY  MODEL  AERO  CLUB 
931  North  Broadway,  Baltimore,  Md. 
TRIANGLE  MODEL  AERO  CLUB 

Baltimore,  Md. 
NEBRASKA  MODEL  AERO  CLUB 
Lincoln,  Nebraska 


DENVER  MODEL  AERO  CLUB 
2820  Raleigh  St.,  Denver,  Colo. 
BUFFALO  AERO  SCIENCE  CLUB 
c/o  Christian  Weyand,  48  Dodge  St., 

Buffalo,  N.  Y. 
THE  ILLINOIS  MODEL  AERO  CLUB 
Room   130,  Auditorium  Hotel,  Chicago,  ] 
SCOUT  MODEL  AERO  CLUB 
304  Chamber  of  Commerce  Bldg., 
Indianapolis,  Indiana 
MILWAUKEE  MODEL  AERO  CLUB 
455  Murray  Ave.,  Milwaukee,  Wis. 


CONCORD  MODEL  AERO  CLUB 
c/o  Edward  P.  Warner,  Concord,  Mass. 
MODEL  AERO  CLUB  OF  OXFORD 
Oxford,  Pa. 
CAPITOL  MODEL  AERO  CLUB 
1726  M  Street,  N.  W. 
Washington,  D.  C. 
AERO  SCIENCE  CLUB  OF  AMERICA 
Beach  Bldg.  E.  23rd  St., 
N.  Y.  City 
AERO  CLUB  OF  LANE  TECHNICAL 
HIGH  SCHOOL 
Sedgwick  &  Division  Streets,  Chicago,  111. 


Results  of  Illinois  Model  Aero  Club's  Contests 

On  July  6th  the  Illinois  Model  Aero  Club  held  a  hand- 
launched  and  R.  O.  G.  distance  contest  at  Ashburn  Flying- 
Field  for  the  Villard  Cup  and  Aerial  "Age  prizes.  The  judges 
were  Messrs.  Walter  L.  Brock,  E.  M.  Lair,  and  James  S. 
Stephens.  The  contestants  were  Messrs.  Joseph  J.  Lucas, 
William  Schweitzer,  Ellis  C.  Cook,  Ward  Pease,  and  Robert 
Jaros. 

All  of  the  models  were  twin  pushers  powered  with  rubber 
bands.   The  record  of  the  contests  is  as  follows : 


Lucas . 


Schweitzer. 


Hand  Launched 

(1)   1,464  ft. 

(2;   1,127  ft. 

(3)   1,148  ft. 

Total.  3,739ft. 

Average..  1,246  1/3  ft. 

(1)   2,778  ft. 

(2)   1,262  ft. 

(3)   1,329  ft. 


R.  O.  C. 

(1)   1,248  ft. 

(2)   1,447  ft. 

(3)   504  ft. 


(1)   1,101ft. 

(2)   1,805  ft. 

(3)   1,006  ft. 


Total.  5,369  ft.  Total. 
Average..  1,789 2/3  ft.  Average. 


Cook. 


(1)   1.771  ft. 

(2)   1,709  ft. 

(3)   1,760  ft. 


(1)  . 

(2)  . 

(3)  , 


Total.  5,240ft.  Total. 
Average..  1,7462/3  ft.  Average. 


3,912  ft. 
1,304  ft. 

1,085  ft. 
755  ft. 
705  ft. 

2,545  ft. 
848  1/3  ft. 


Pease . 


(1)   2,410  ft. 

(2)   1,603  ft. 

(3)   946  ft. 


Jaros. 


Total.  4,959ft. 

Average..  1,653  ft. 

(1)    2,108  ft. 

(2)   1,799  ft. 

(3)   1.116  ft. 


(1)   452  ft. 

(2)   710  ft. 

(3)   703  ft. 

Total.  1,865  ft. 

Average..  621  2/3  ft. 

(1)   800  ft. 

(2)   1,273  ft. 

(3)   625  ft. 


Total.  5.023ft.  Total.  2,698  ft. 

Average..  1,674  1/3  ft.  Average..    899  1/3  ft. 

Total  average  for  five  contestants   4,706  1/3  ft. 

Club  average   941  4/15  ft. 


Illinois  Model  Aero  Club  Meet 

By  Jos.  J.  Lucas 

The  Illinois  Model  Aero  Club  held  a  Gala  Day  Hydro  Meet 
on  July  13th  at  Lake  Calumet.  This  Hydro  Meet  was  one  of 
the  series  for  the  Laird-Weaver  Trophy,  which  is  to  be 
awarded  to  the  member  making  the  best  showing  in  all  the 
model  meets  held  for  the  year.  The  men  who  had  hydro 
models  were  the  Messrs.  Wricon,  Wells,  Pond,  Jaros, 
Schweitzer,  Lucas,  Hittle,  and  Pease. 

Manj-  long  duration  hydro  nights  were  made  and  Mr. 
William  Schweitzer  made  the  best  average  for  his  three 
official  flights,  winning  also  the  special  prize  offered  by  Mr. 
Partridge  for  the  best  duration  flight,  which  was  96  seconds. 

The  next  model  aeroplane  meet  of  the  Illinois  Model  Club 
will  be  held  on  August  10th  for  hand-launched  duration  and 
many  entries  are  expected. 


Scale  Model  of  Curtiss  J  N  4  B 

Mr.  Louis  E.  Heim,  of  421  E.  137th  Street,  Bronx,  N.  Y., 
has  built  a  model  of  a  Curtiss  JN  4  B  from  a  description 
which  appeared  in  Aerial  Age., 
The  dimensions  of  the  model  are  as  follows : 

Span,  upper  wing   32^4  in. 

Span,  lower  wing   25}4  in. 

Chord,  both  wings   33A  in. 

Overall  length   25  in. 

Gap  .r...  4y2m. 

Weight  12  .  oz. 

The  model  is  fitted  with  sufficient  rubber  band  motive  power 
to  enable  it  to  fly  100  feet  or  over.  There  is  an  eight-cylinder 
dummy  motor  at  the  head  with  a  radiator  attached. 

The  landing  chassis  consists  of  two  struts  with  brass  fittings 
attached  with  cotter  pins,  with  an  axle  V%"  in  diameter  run- 
ning through,  on  which  is  attached  two  2"  aluminum  disc 
wheels. 

The  wing's  have  a  dihedral  of  Ya" .  The  struts  are  fastened 
by  means  of  brass  terminal  fittings  which  are  attached  to  the 
main  beams  by  means  of  small  screw-eyes  which  are  good 
supports  for  the  wires. 

The  rudder  is  fastened  by  means  of  wires  running  through 
the  fuselage  to  the  cockpit,  where  they  are  attached  to  a  stick 
(similar  to  stick  control).  The  cockpits  are  fitted  with  small 
windshields  made  of  celluloid,  which  gives  a  realistic  appear- 
ance to  the  machine. 


A  Curtiss  JN  4  B  Model  made  by  Louis  E.  Heim,  from  drawings  and  a  description  which  appeared  in  Aerial  Age  some  time  ago 
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Aeronitis  is  a  pleasant,  a  decidedly  infectious  ailment,  which  makes  its  victims  "flighty,"  mentally  and 
physically.  At  times  it  has  a  pathologic,  at  times  merely  a  psychologic  foundation.  It  already  has 
affected  thousands;  it  will  get  the  rest  of  the  world  in  time.  Its  symptoms  vary  in  each  case  and  each 
victim  has  a  different  story  to  tell.  When  you  finish  this  column  YOU  may  be  infected,  and  may  have 
a  story  all  of  your  own.  If  so,  your  contribution  will  be  welcomed  by  your  fellow  AERONUTS. 
Initials  of  contributor  will  be  printed  when  requested. 


Military  Efficiency 

During  the  war  a  colonel  of  the  cavalry,  assigned  to  take 
charge  of  an  aviation  field,  spent  the  first  day  looking  through 
the  various  departments  of  his  new  post. 

Surprised  at  finding  so  many  broken  landing  gears  in  the 
repair  rooms,  he  inquired  the  reason  and  was  informed  that 
the  cause  was  bad  landings  on  the  part  of  student  aviators. 
Forcibly  impressed  by  this  apparent  waste  and  determined  to 
eliminate  it,  he  immediately  went  to  headquarters  and  issued 
an  order  that  no  more  bad  landings  would  be  tolerated  at 
that  field.  —  0.  L.  D. 


The  Flying  Dutchman:  1919  Version 

The  soul  of  a  viking  wandered  down  in  the  wake  of  a  roaring 
gale 

From  the  frozen  bergs  in  the  polar  sea  that  long  dead  Norse- 
men sail, 

The  crystal  fleets  from  the  glaciers  launched,  that  lift  their 
ghostly  spars 

In  the  flicker  and  flare  of  the  Northern  Lights  and  the  gleam 
of  the  cold  white  stars. 

"I  want  a  ship,"  said  the  viking's  soul,  "to  speed  in  the  tem- 
pest's teeth 

When  the  lash  of  the  wind  flails  fast  and  hard  the  foaming 
waves  beneath. 

I  would  feel  the  thrill  that  I  felt  of  yore  when  I  sang  to  the 

rhythmic  sweeps, 
And  a  new  shore  rose  for  my  conquering  from  the  haze  of 

unknown  deeps." 


He  came  to  the  wild  Newfoundland  coast  and  saw  in  a  lonely 
place 

A  strange,  long  ship  that  tugged  and  tore  like  a  stallion  keen 
for  a  race. 

"Now  here,"  he  cried,  "is  a  noble  craft.    Ho!  this  is  the  ship 
for  me." 

And  he  leaped  aboard  the  long  C-S  and  sailed  away  to 
sea. 

Far  up  in  the  chill  gray  fog  that  hangs  and  curtains  the 
northern  skies, 

A  rushing  form  in  the  Arctic  storm,  the  vagabond  airship 
flies, 

And  the  sea  king's  hand  that  steered  of  yore  the  war  boat 

out  of  the  fjord 
Now  guides  the  great  dirigible  hence  where  never  its  kind 

has  soared. 

The  Flying  Dutchman  rests  below,  but  the  flying  blimp  will 
haunt 

The  Banks  for  many  a  stormy  year  the  fisherman's  heart  to 
daunt, 

A  shape  half  seen  in  the  rolling  clouds  through  the  scudding 
mist  and  rain, 

Careening  out  of  the  inky  void  and  lost  in  the  murk  again. 
The  sailor  beating  against  the  wind  to  the  urge  of  the  angry 
surge 

Will  see  from  the  gloom  of  a  sudden  squall  a  shadow  black 
emerge 

And  vanish  into  the  seething  night,  and  will  bellow,  "Look 
alive ! 

There  goes  the  wandering  navy  blimp,  the  runaway  ship  C-5." 

Minna  Irving,  in  the  New  York  Times. 


A  revised  map  of  the  Atlantic — Ket  in  the  Oakland  "Tribune" 


"Skeeter-Time" — Bronstrup  in  the  San  Francisco  "Chronicle" 
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ATLAS  WHEELS 


Are  daily  gaining  in  favor 
with  manufacturers  and 
pilots  of  aircraft  because: 

They  Absorb  Shocks 
They  Are  Stronger 
They  Are  More  Reliable 


Standard  Sizes  Carried  in  Stock 


Inquiries  and  orders  will 
receive  prompt  attention 


THE  ATLAS  WHEEL  COMPANY 

Rockefeller  Building 
CLEVELAND    -  OHIO 


Aviators 
Knife 


a  unique  and 
interesting 
novelty 

Can  be  used  as  a 
paper  knife,  letter 
opener,  or  fruit 
knife.  It  is  made 
of  aluminum  beau- 
tifully finished.  A 
very  handsome 
desk  ornament. 

Price  50  cents  let- 
tered :  40  cents 
plain.  Special  Price 
bv  the  Gross. 


Just\what  the 
young  hoy) 
wants  | 

A  model  plane, 
carefully  designed 
and  constructed 
that  acts  like  a  reg- 
ular machine.  Its 
propeller  makes  a 
noise  like  a  minia- 
ture De  Havilland. 
It  has  a  span  of  18 
inches,  overall 
length  of  21  inches, 
is  equipped  with 
carefully  c  a  rv  e  d 
propeller,  rubber 
tired  wheels,  and 
can  be  dissembled 
and  assembled  very 
quickly. 

Price  $2.00. 

For  prices  on 
quantities  address 


The  Aeronautic  Library 

299  Madison  Avenue 
New  York 
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AEROPLANE  INSURANCE 


Merchants  Fire  Assurance  Corporation 

of  New  York 

This  company  issues  policies  covering  aircraft  against  the  following  risks: 

1—  FIRE  AND  TRANSPORTATION 

2 —  COLLISION  (Damage  sustained  to  the  plane  itself) 

3—  PROPERTY  DAMAGE  (Damage  to  the  property  of  others) 

Additional  coverage  may  be  had  against  loss  by  wind  storm,  cyclone  or 
tornado. 

We  will  be  glad  to  discuss  problems  concerning  aeronautic  insurance. 

MERCHANTS  FIRE  ASSURANCE  CORPORATION  OF  NEW  YORK 

45  JOHN  STREET,  NEW  YORK  CITY 

AUSTEN  B.  CREHORE,  Manager 

For  two  years  pilot  Lafayette  Flying  Corps. 
Since     1910    employed    by    this  company. 

FIRE— AUTOMOBILE—TORNADO— EXPLOSION—RIOT  AND  CIVIL  COMMOTION 


{Continued  from  page  1014) 
it  and  the  cam  the  end  of  a  lever  H 
fixed  to  a  short  shaft,  which,  at  its  other 
end,  carries  an  arm  provided  with  a  roller 
J.  All  the  nine  rollers  are  arranged  in 
one  plane,  and  pass  in  turn  over  a  curved 
cam  surface  K  pivoted  to  a  fixed  point 
at  one  end,  and  at  the  other  connected 
to  an  indicator  handle  under  the  pilot's 
control.  At  the  ground  level  the  cam  K 
is  set  fully  in  so  that,  as  each  roller 
passes  over  it,  the  associated  tappet  is 
lifted  off  the  cam  A,  B  or  C,  and  the 
exhaust  valve  is  accordingly  held  open 
during  a  portion  of  the  compression 
stroke.  For  starting  purposes  the  cam 
K  is  set  fully  in  and  acts  to  the  same 
end  as  the  decompression  gear  provided 
on  certain  other  aero  engines.  As  the 
altitude  increases  the  pilot  progressively 
withdraws  the  cam  out  of  action,  so  as  to 
retain  in  the  cylinder  more  and  more  of 
the  air  drawn  into  it  during  the  suction 
stroke,  until  the  normal  height  for  which 
the  engine  is  designed  is  reached,  at  which 
height  the  cam  K  is  fully  out  of  action, 
and  the  exhaust  valve  remains  closed 
throughout  the  entire  compression  stroke. 
The  actual  compression  ratio  varies  from 
4.5  to  1  at  or  near  the  ground  level  up 
to  7  to  1  at  high  altitudes,  although  the 
compression  volume  remains  constant 
throughout. 

It  is  claimed  that  the  introduction  into 
the  cylinder,  during  the  first  part  of  the 
suction  stroke,  of  a  large  volume  "  of  air 
in  advance  of  the  inlet  of  the  com- 
bustible mixture  from  the  crank  case, 
entirely  eliminates  all  possibility  of  a 
back  fire  occurring  through  the  reten- 
tion in  the  cylinder  of  some  part  of  the 
hot  products  from  the  previous  working 
stroke.     It  is  further  claimed  that  the 


absence  of  inlet  valves  conduces  to  a  like 
result,  while  being  an  advantageous  me- 
chanical feature  for  other  reasons.  Other 
features  of  the  engine  to  which  special 
attention  is  called  are  the  very  complete 
scavenging  effected  by  the  extended  move- 
ment of  the  piston  during  the  exhaust 
stroke,  the  central  situation  of  the  ex- 
haust, the  fact  that  all  the  connecting- 
rods  are  of  the  same  size  and  shape,  and 
the  similarity  of  the  functioning  of  all 
the  cylinders.  .  

Special  Orders  Nos.  170  to  175  Inclusive 

Lieut.  Col.  John  A.  Paegelow  will  proceed  to 
Washington.  D.  C,  on  temporary  duty;  thence  to 
Army  Balloon  School,  Lee  Hall,  Va.,  and  report 
by  letter  to  the  Director  of  Air  Service,  Washing- 
ton. D.  C,  for  duty. 

Lieut.  Col.  Ralph  Royce  will  report  to  Fort 
Sam  Houston,  Tex.,  to  the  commanding  general. 
Southern  Department. 

First.  Lieut.  Jesse  A.  Praether,  Air  Service, 
will  report  to  the  chairman  of  the  Commission  on 
Training  Camp  Activities,  this  city,  for  duty. 

Maj.  Archie  W.  Barry  will  proceed  to  San  An- 
tonio, Tex.,  and  report  in  person  to  the  com- 
manding officer,  Brooks  Field,  for  duty. 

First  Lieut.  Leo.  F.  Post  will  proceed  to  Mather 
Field,  Sacramento,  Cal. 

Second  Lieut.  John  W.  Rankin  will  proceed 
to  the  aviation  repair  depot,  Montgomery,  Ala. 


Capt.  Phil  A.  Henderson  will  proceed  to  Fort 
Sam  Houston,  Tex.,  and  report  in  person  to  the 
Department  Air  Service  Officer,  Southern  De- 
partment, for  duty. 

Second  Lieut.  William  Slade  will  proceed  to 
Fort  Sheridan.  111.,  and  report  in  person  to  the 
commanding  officer.  United  States  Army  General 
Hospital  No.  28,-  for  further  observation  and 
treatment. 


First  Lieut.  Bruce  Struthers  will  proceed  to 
Fort  Bliss,  El  Paso,  Tex.,  and  report  in  person 
to  commanding  officer  for  assignment  to  duty 
with  the  96th  Aero  Squadron. 


Second  Lieut.  Yancey  C.  McDaniel  will  pro- 
ceed to  Petrolia,  Tex.,  and  report  in  person  to 
the  department  air  service  officer,  Southern  De- 
partment, for  duty  as  officer  in  charge  of  gas 
plant,  No.  3. 


Lieut.  Col.  Barton  K.  Yount  will  proceed  to 
March  Field,  Riverside,  Cal.,  and  report  by  letter 
to  the  Director  of  Air  Service,  Washington,  D.  C, 
for  duty. 


First  Lieut.  Edmund  T.  Allen  will  report  in 
person  to  the  commanding  officer,  Langley  Field, 
Hampton,  Va.,  for  duty. 


Col.  Halsey  Dunwoody  will  proceed  to  Wash- 
ington, D.  C,  and  report  to  the  Assistant  Sec- 
retary of  War  for  assignment  to  duty  in  his  office. 


Second  Lieut.  John  Lawson  Leonard  is  trans- 
ferred to  United  States  Army  General  Hospital 
No.  28,  Fort  Sheridan,  111.,  and  will  report  to 
the  commanding  officer,  that  place,  for  further 
observation  and  treatment. 


First  Lieut.  John  D.  Cox  will  report  in  per- 
son to  the  commanding  officer  Letterman  General 
Hospital,  San  Francisco,  Calif. 


Lieut.  Col.  Benjamin  F.  Castle  is  detailed  as 
assistant  to  the  military  attache,  Paris,  France, 
and  will  report  to  the  military  attache,  American 
Embassy,  Paris,  for  assignment  to  duty. 


The  following-named  second  lieutenants  will 
proceed  to  Barron  Field,  Everman,  Tex. :  Henry 
E.  Wooldridge,  Paul  H.  Prentiss,  William  B. 
Atwell. 


Col.  Olan  C.  Aleshire  will  proceed  to  Fort 
Sam  Houston,  San  Antonio,  Tex.,  to  the  com- 
manding general  Southern  Department  for  duty 
as  assistant  department  Air  Service  officer. 


First  Lieut.  Robert  Furrer  Linkenhoker  will 
proceed  to  Whipple  Barracks,  Ariz.,  and  report 
in  person  to  the  commanding  officer  United  States 
Army  General  Hospital  No.  20  for  duty. 

Maj  Frederic  C.  Phelps  will  proceed  to  Talia- 
ferro Field,  Hicks,  Tex.,  and  report  by  letter 
to  the  Director  of  Air  Service. 


First  Lieut.  William  H.  Pfeece  will  report  in 
person  to  the  commanding  general  Camp  Lee, 
Va.,  for  discharge. 
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MARTIN  BOMBER 


The  Bomber  Performance 
Demonstrates  Military  Supremacy 

The  Martin  Plane  is  First  to  Fulfill 
Commercial  Requirements 


Our  Freighter  and  12 -Passenger 
Airplane  soon  to  be  announced 


THE  GLENN  L.  MARTIN  COMPANY 

CLEVELAND 

Contractor*  to  the  United  States  Government 


"FLY  A  'BELLANCA'  AND  KEEP  THE  'UP'  OUT  OF  'UPKEEP'"  ! 


THIGHEST  SAFETY  FACTORS 
LOWEST  UPKEEP  COST 


FOR  SPORT!  FOR  PLEASURE!!  FOR  PROFIT!!! 

PRICE  $3,500  F.  O.  B.  FACTORY  SIDING,  HAGERSTOWN,  MD. 


MARYLAND  PRESSED  STEEL  CO.  (Aircraft  Dept.) 

Sales  Manager  HARRY  E.  TUDOR  299  Madison  Ave.,  N.  Y.  City 
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AEROPLANE  CRANKSHAFTS 

WE  have  furnished  crankshaft  forgings  for  all  the  lead 
ing  aeroplanes  made  in  the  United  States  and  in  the 
allied  countries.    The  results  of  our  experience  gained  in 
the  rapid  War  time  development  in  this  and  other  impor- 
tant aircraft  forgings  are  at  your  command. 

WYMAN-GORDON  COMPANY 

WORCESTER,  MASS.         Established.  1883         CLEVELAND,  OHIO 

-JSIackbzm 


are  made  in  ENGLAND  and  by  their  superior  design  and  high 
efficiency  have  contributed  to  the  Aerial  supremacy  of  the  Allies 


Made  by 
The  Blackburn  Aeroplane 
and  Motor  Co.,  Ltd. 
LEEDS  &  HULL 

England 
Steele's  Adv.  Service 


PHILADELPHIA 
*  AERO-SERVICE  CORPORATION 


CIVILIAN  SCHOOL  OF  FLYING 

Lieutenant  Paul  F.  Houser,  R.  M.  A. 

FLIGHT  DIRECTOR 

Special  Rates  for  Summer  Classes 

Representative  of  the  Aero  Club  of  America 
on  the  field  to  qualify  students  for  Pilots  Licenses 


Best  Instructors — Finest  Equipment — Safest  Field 
Lieutenant  Houser  has  Never  Failed  to  Qualify  His  Students 


Address  all  communications  to 

PHILADELPHIA  AERO-SERVICE  CORPORATION 


1^1 
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AMERICAN  PROPELLER  &  MFG. 


The  highest  attainments 
in  Aeronautical  Propellers- 
From  tiny  air  "Flivver"  to  the 
Great  NC-4  and  the  "Blimp" 
C-5.  First  in  War;  now,  first 
in  Peace. 

Get  the  Paragon  booklet 

.,  Baltimore,  Maryland,  U.  S.  A. 


(Continued  from  page  1021) 
the  duties  of  the  several  bureaus,  offices,  sections,  or  branches 
of  the  public  service  by  this  Act  transferred  to  and  made  a 
part  of  the  Department  of  Aeronautics  shall,  as  far  as  the 
same  are  not  in  conflict  with  this  Act.  remain  in  full  force 
and  effect  until  otherwise  provided  by  law. 

Sec.  19.  That  the  President  be,  and  he  is  hereby,  author- 
ized, by  order  in  writing,  to  transfer  at  any  time  the  whole  or 
any  part  of  any  office,  bureau,  division,  or  other  branch  of  the 


Canvas  Portable  Hangars 

For  Immediate  Delivery 


Fit  your  Ship  like  the  glove  to  your  hand 


Built  to  Withstand  the  Storms 
Easy  to  Transport  and  Erect 


ALL  PATENT  RIGHTS  PROTECTED 

MANUFACTURED  ONLY  BY 

FOSTER  &  STEWART  COMPANY 

371-3-5  Pacific  Street 
BROOKLYN  NEW  YORK 

'Phone  Main  6827 


public  service  engaged  in  aviation  work  from  the  Department 
of  War,  Postoflipe  Department,  or  the  Department  of  the 
Navy  to  the  Department  of  Aeronautics,  and  in  every  such 
case  the  duties  and  authorities  performed  by  and  conferred 
by  law  upon  such  office,  bureau,  division,  or  other  branch  of 
the  public  service,  or  the  part  thereof  which  is  so  trans- 
ferred, and  all  power  and  authority  conferred  by  law,  both 
supervisory  or  appellate  upon  the  department  from  which  the 
transfer  is  made,  or  the  Secretary  thereof,  in  relation  to  the 
said  office,  bureau,  division,  or  other  branch  of  the  public  ser- 
vice, or  the  part  thereof  so  transferred,  shall  immediately, 
when  such  transfer  is  so  ordered  by  the  president,  be  fully 
conferred  upon  and  vested  in  the  Department  of  Aeronautics 
or  the  Secretary  thereof,  as  the  case  may  be,  as  to  the  whole 
or  part  of  such  office,  bureau,  division,  or  other  branch  of  the 
public  service  so  transferred. 

Sec.  20.  That  all  laws  and  parts  of  laws  in  so  far  as  they 
are  inconsistent  with  this  Act  are  hereby  repealed. 

Sec.  21.  That  this  Act  shall  take  effect  and  be  in  force: 
from  and  after  its  passage. 


Portable  cradle  dynamometers  for  Uiiini  motors 

JOSEPH  TRACY 

AUTOMOTIVE 
ENGINEERING 

MOTOR  DESIGN  and  TESTING 

Motor  Testing  Plant  Consultation  Office 

MONTROSS  AVENUE  1790  BROADWAY 

EAST  RUTHERFORD,  N.  J.  NEW  YORK 


FORD  MOTORED 
AIRPLANE  FITTINGS 

We  make  and  furnish  every  METAL  PART  used  in 
Construction  of  Above  plane.  WE  GUARANTEE 
THE  WORKMANSHIP  AND  WILL  REPLACE 
ANY  DEFECTIVE  PIECE  FREE  OF  CHARGE. 
We  can  ship  on  short  Notice  the  following:  35  H.P. 
Modified  Aircraft  Motor,  S350.00;  also  Radiators, 
Propellers,  Landing  Chassis,  Control  Stick  Assem- 
bly, Propeller  Hub  Extension,  Hinges,  Eye  Bolts,Etc. 
Write  for  our  catalogue  and  special  offer  for  Month  of  July. 

JENNINGS  MACHINE  WORKS 

UNIONTOWN,  PENNSYLVANIA 
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OX-5  engines,  wings,  landing  gears,  struts 
and  all  other  parts  for  airplanes  are  now 
ready  for  immediate  delivery  from  our  New 
York  and  Chicago  Warehouses. 

Parts  catalogue  now  being  compiled.  A  postal 
card  will  bring  it. 


Aircraft  Materials  and  Equipment  Corporation 
1405  Sedgwick  Avenue, 
New  York. 


RADIATORS 

We  manufacture  all  types. 
Curtiss  J-N-4's  in  stock 
for  immediate  shipment. 
Send  us  your  inquiries. 

Rome-Turney  Radiator  Company 

Rome,  N.  Y. 


MATTHEWS  BROS.  MFG.  CO. 

MILWAUKEE,  WIS. 

We  have  manufactured  thousands 
of  propellers  for  the  large  fighting 
seaplanes  and  flying  boats  used  by  the 
U.  S.  Navy.  We  also  build  pontoons. 
Our  excellent  facilities  are  available 
to  those  desiring  the  highest  quality  of 
workmanship  and  material. 

PROPELLERS  PONTOONS 

Contractors  to  U.  S.  Navy 


WITTE  MANN-LEWIS 
AIRCRAFT  COMPANY,  inc. 

Airplanes 
Developers  of  Special  Aircraft 
Seaplanes 

BUILDERS  SINCE  1906 


Bossert  Pressed  Metal  Parts 

Pressed  steel  parts  have  no  concealed  flaws 
or  hidden  weaknesses  which  may 
eventually  prove  the  cause  of 
premature  breakdown 
frequently  happens  In 
the  case  of  metal 
eastings.  They 
are  safe  I 

We  are 
prep  a  red 
to  anneal,  case 
harden  or  nickel 
plate  our  products  as  well 
as  weld  complicated  parts  by 
the  electric,  or  oxy-acetylene  proceas. 

THE  BOSSERT  CORPORATION 

UTICA,  N.Y. 


FLIGHTS  AND  FLYING 

PHILADELPHIA  AERO-SERVICE 
CORPORATION 

1209  Arch  Street,  Philadelphia 

Instructions  in  Flying  by 
LIEUT.  PAUL  F.  HOUSER,  R.  M.  A. 

Special  Rates  for  Summer  Classes 
Finest  Equipment 
Largest  and  safest  Aviation  grounds 


GORDON  MOTOR  CAM  SHAFTS 

were  chosen  for  the  LIBERTY  MOTOR  because  the  automotive 
engineers  in  charge  of  production  for  the  United  States  Govern- 
ment knew  that  Gordon  could  be  depended  upon  for  the  precise 
accuracy    which    alone    would    insure    the    flexibility    of  the 
LIBERTY  MOTOR  and  maintain  the  perfect  rhythm  and  har- 
mony of  valve  and  ignition  mechanism  so  eagerly  desired. 
What  Gordon  did  for  the  United  States  Government 
it    can    do    for    you.      Experimental    work  delivered 
one  week  after  drawings  are  received. 
Correspondence  Invited. 

L  0.  GORDON  MANUFACTURING  COMPANY,  Muskegon,  Mich. 


ELECTRIC  ALLOY  STEELS 
HIGH  TUNGSTEN  AND  HIGH  CHROMIUM 

NON-CORRODING  VALVE  STEEL 
HIGH  SPEED  STEEL  BARS  HAMMERED 

GENERAL  STEEL  COMPANY 


MILWAUKEE 
Public  Service  Bldg. 


DETROIT 
832  Dime  Bank  Bldg. 
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HP  HE  NC-4  in  its  epoch 
making  flight  was 
equipped  with  Zenith  Lib- 
erty Carburetors — the  reason  is 
clear  to  Zenith  users. 

Zenith  Carburetor  Co. 

New  York    DETROIT    Chicago  I 


WATCH     OUT  FOR 

THE  ACE 


.J  • 

IT'S  COMING  ACROSS 


\ytCHAFT  ENGINEERING  CORPORATION 


•   '  '""''♦♦-**fi<le»  .Bffice*  am  Ud  STREET.  NEW  YORK 


WliHi'llT 


SPORT  PLANES 
Popular  Priced 

Manufacturers  of  Sport,  Acrobatic  and 
Pasfjenger -carrying  Airplanes.  Finest  qual- 
ity and  workmanship.  Passenger  trips,  also  in- 
struction from  one  of  our  Airdromes  near  Boston. 
Booklet,  with  full  description,  prices  and  ploturee, 
sent  upon  request. 

GILLESPIE  AIRCRAFT  CORPORATION, 
625  Putnam  Ave.,  Cambridge,  Mass. 


ESTABLISHED  1911 


Flottorp  Manufacturing  Co. 

AIRCRAFT  PROPELLERS 

Ask  Any  Old  Time  Flyer 
213  Lyon  St.  Grand  Rapids,  Mick. 


"Airplane  Supplies" 

NATIONAL  AEROPLANE  COMPANY 

549  W.  Washington  St.  CHICAGO,  ILL. 


TURNBUCKLES 


METAL  PARTS  AND  ACCESSORIES 

FOR  AERONAUTICAL  USE 

Send  five  cents  for  our  new 
illustrated  catalogue 

AERO  MFG.  &  ACCESSORIES  CO. 
18-20  Dunham  PI.,  Brooklyn,  N.  Y. 
Tel.  Williamsburg  4940 


LEARN  TO  FLY 

In   old    established   school,    under  an  aviator 
who  has  given  training  to  more 

AMERICAN  ACES 

than  any  other  instructor. 

ARMY  TRAINING   PLANES  USED. 
WE  BUILD  OUR  MACHINES. 


Princeton  Flying  Club 
Daytona  Flying  Club  (Winter) 
W.  Va.  Aircraft  Co. 


Princeton,  N.  J. 
Daytona,  Fla. 
Wheeling,  W.  Va. 


Students  of  Aviation,  Model  Builders  and  Experimenters 

The  Wading  River  Model  Airplane  &  Supply  Co.,  as  the  oldest  estab- 
lishment of  this  kind  in  the  U.  S.,  is  able  to  supply  you  with  the  best 
material  at  the  most  reasonable  prices. 
Scale  Drawings  and  Blueprints  of  some  of 
"^^f^1*  the  latest  types  always  on  hand. 

We  also  make  models  to  your  own  plans  at  reasonable  prices. 
Send  $.05  for  illustrated  Catalog. 

WADING  RIVER  MFG.  CO.,  672  Broadway,  Brooklyn,  N.Y. 


 DOEHLER  

BABBITT-LINED   BRONZE  BEARINGS 

HZ&SX  AIRPLANE  MOTORS 

DOEHLER  DIE- CASTING  CO, 

MAIM  OFFICE  AND  EASTERN  PLANT  fi 
WESTERN  PLANT       B  RO  O  KLYN  .  N.  Y.    NEW  JERSEY  PLANT 

TOLEDO.OHIO.  NEWARK.  N.J;, 


FOR  AIRPLANES 

LIGHTWEIGHT  STRENGTH  QUALITY 

THF  G  *  «"»  MFC    fry.  WW  H4VFN.  CONN. 


KITES 

of  Every  Description  for  Every  Purpose 

S.  F.  PERKINS,  INC. 

51  Wren  St.,  West  Roxbury,  Mass. 


AERIAL  AGE  WEEKLY,  August  II,  1919  1033 


BOSCH 


America's  Supreme 
Ignition  System 

AMERICAN  BOSCH  MAGNETO  CORP. 
Main  Office  and  Works    -    Springfield,  Mass. 
Branches   -   New  York    -    Chicago   -    Detroit   -    San  Francisco 


MACHINES  BUILT,  REPAIRED  AND  FOR  SALE 

A  COURSE  IN  FLYING  INSTRUCTION  AND 
AEROPLANE  MECHANICS 

for  those  who  wish  to  become  pilots  or  more  efficient  pilots  either 
for  sport  or  commercial  purposes.  '"Best  equipment  and  flying 
field  in  the  northwest..  Address 

WALTER  BULLOCK 
638    Security   Building,    Minneapolis,  Minn. 


tEfje  Hatorence  £S>perrp  Aircraft  Co. 

3nc. 

Contractors  to  the  United  States  Army 
and  Navy 

JSox  3,  Jfarmmgbale,  TL.  3. 


RADI-METER 

PATENTED    REGISTERED  TRADE  MARK  > 


OIL  PRESSURE  GAUGES 
AIR  PRESSURE  GAUGES 
In  Stock  THERMOMETERS 

Write  Nearest  Office 


Academy  of  Applied  Aeronautics 

COMPLETE  COURSES 
Aeronautical  Engineer  Aircraft  Designer 

Airplane  Mechanic  Factory  Superintendent 

Traffic  Manager  Aerial  Surveyor 

Licensed  Pilot 
Irving  Park  Boulevard  and  Western  Avenue,  Chicago. 


SUBSTANTIAL  CANVAS 
PATENTED 

HANGARS 

FOR  ALL  KINDS  OF  AIRCRAFT 


Built  on  wire  cables- — no  man  ill  a  rope  used 

HENRlX-LUEBBERT  MFG.  CO.,  Inc. 

326-340  Howard  Street  San  Francisco,  Cal. 


"FLY  WITH  US" 

PLANE  AND  FLYING  BOAT  TRAINING  AT 
MOST  CONVENIENTLY  LOCATED  SCHOOL  IN 
AMERICA— EXPERT,   EXPERIENCED  INSTRUCTORS 

UNIVERSAL  AVIATION  COMPANY 

505  Real  Estate  Exchange  Bldg., 
11  Cadillac  Square,  Detroit,  Mich. 


Advertising  ,     lL.  , 

in  this  department  ^  '  r '       J         A    J  J.  •      •  mS     °Se  f°r  ?e~ 

10c  a  word  ClaSSlfied       AdVertlSing  P"1"11    «  Monday 

$2.50  minimum  °  preceding  date  of  issue 


BUILD  THAT  NEW  AEROPLANE  now  for 

the  coming  flying-  season.  Get  Catalogue  L 
propeller  and  motor  from  America's  oldest 
aeronautical  supply  house.  12c_  stamps.  Heath 
Aeroplane  Co.,  Chicago,  Illinois. 


PILOT:  Former  R.A.F.  Instructor  and  Service 

Flyer,  800  hours,  no  accidents,  flown  12  types, 
including  flying  hoafs.  Military,  F.A.I,  and 
Government  civilian  licenses.  Best  refer- 
erences.  Desires  position.  Address  Box  370, 
Aerial  Age,  280  Madison  Ave.,  New  York, 
N.  Y. 


PILOT— R.M.A.  discharged  from  Army  de- 
sires to  connect  with  firm_  as  instructor, 
stunt  flyer,  or  pessenger-carrier.  Charles  S. 
Elliott,  623  29th  Street,  Newport  News,  Vir- 


KEMP  AIR-COOLED,  4-cyl.,  35  h.p.  aeroplane 

motor,  has  high  tension  magneto  and  car- 
buretor, $100.  4-cyl.,  water-cooled,  20  h.p.,  car- 
buretor and  ignition,  fair  condition,  $50.  Cur- 
tiss  Pusher,  now  flying,  $750,  without  motor, 
$300.   Aviator  Parker,  Fairmont,  Minnesota. 


FOR  SALE:  Models  for  exhibition  and  win- 
dow display.  With  electric  motor  circles 
over  your  display  and  attracts  crowds.  Spe- 
cial models  and  replicas  made  to  order.  Ad- 
dress Box  371,  Aerial  Age,  280  Madison  Ave., 
New  York,  N.  Y. 


WANTED:    Curtiss   Model  F  Boat  without 

motor;  also  want  new  flying  boat  hull.  Do 
not  answer  if  you  have  junk  for  sale.  Jack 
Tweed,  Madison,  Conn. 


CURTISS   F-BOAT;    thoroughly  overhauled; 

A-l  condition,  can  be  seen  in  flight  at  New 
York.  Universal  Aviation  Co.,  505  Real  Estate- 
Bldg.,  Detroit,  Mich. 


THE  BRIERLY  SCHOOL  OF  FLIGHT,  in- 
cludes primary  acrobatics  in  its  regular 
course  of  instruction.  Ten  hours  in  the  air 
with  our  instructors  will  make  you  an  effi- 
cient pilot.  New  ships,  good  aviation  grounds 
and  R.M.A.  Pilots  insure  safe  instruction. 
Complete  course,  $400.  Address  The  Brierly 
School  of  Flight,  Bettendorf,  Iowa. 


ONE   EXPERIENCED  CURTISS   MODEL  F 

boat  pilot  having  had  over  200  hours  on  F 
Boat.  Must  be  good  motor  and  plane  man 
and  willing  to  work.  The  Lawrence-Sperry 
Aircraft  Co..  Inc.,  Farmingdaie,  Long  Island, 
N.  Y. 


FOR  SALE:  SO  h.p.  Gnome  Omega  Engine  in 

best  condition.  Apply  Arthur  Meyers,  35 
Warren  Street,  New  York;  telephone  Barclay, 


FOR  SALE:   Tractor  biplane  complete  with 

seventy  H.P.  motor.  This  machine  has  made 
flights.  Six  hundred  dollars  or  will  trade  for 
good  automobile.  Address  F.  H.  Simpson,  904 
Cummings  St.,  Henryetta,  Okla. 


FORD  MOTORED  AEROPLANE: — Complete 

drawings  covering  necessary  changes  to  Ford 
motor  and  construction  ^of  the  machine,  in  fact 
the  most  complete  drawings  ever  offered  for  a 
light  type  aeroplane.  This  machine  can  be 
built  by  anybody  and  has  proven  a  success.  A 
limited  number  of  these  drawings  will  be  sold 
for  $5.00.  If  in  doubt  write  to  Modiford  Aero 
Co.,  1018— 94th  Street,  Woodhaven,  New  York. 


BUILD  THE  SIMMONS  BIPLANE — Cheapest 

machine  made,  flies  with  motorcycle  engine. 
Price  list  of  parts,  drawings  and  description 
so  simple  anyone  can  build,  $1.00.  Particulars 
free.    Wasson  Laurence,  Fairfield,  Illinois. 


DOPE,  S3.25  per  gallon.  Low-powered  biplane 

blueprints,  $2.00.  100  eight-wind  ferrules, 
$I50._  Engines — propellers — supplies.  Bulletin 
Free!  Ostergaard  Aircraft  Works,  3680  Grand 
Avenue,  Chicago,  111. 


DISCHARGED  SERGEANT,  Air  Service,  de- 
sires position  as  aviation  mechanic.  Three 
years  experience  all  American  and  British 
types.  Rigger.  Aerodrome  work  preferred. 
Attended  two  aeronautical  schools.  Address 
Box  367,  care  of  Aerial  Age,  280  Madison 
Ave.,  New  York  City. 
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A  Dependable  Source  Specializing  on 

AIRCRAFT 

PRECISION  SCREW 
MACHINE  PRODUCTS 

Preferably  parts  of  Nickel  and 
Alloy  Steels  machined  from 
Bar  Stock,  hold  to  close  toler- 
ance,  hardened  and  ground. 

A  character  of  work  where  ac- 
curacy and  quality  are  the  de- 
termining factors. 

Permit   us  to  quote  you  on 
your  requirements. 

ERIE  SPECIALTY  CO. 

Erie,  Pa. 

New  York  Office,  8  West  40th  St. 


RICHARDSON  AERO- 
PLANE CORPORATION 

INCORPORATED 


LAND  and  WATER 

AIRCRAFT 


NEW  ORLEANS        -        -  LA. 


READ!  READ!!  READ!!! 

Now  That  Vacation  Time  is  Here  Again — A  Large 
Number  of  Persons  Who  Are  Endeavoring  to  Further 
Familiarize  Themselves  With  the  Subject  of  Aero- 
nautics Are  Utilizing  Their  Time  in  a  Most  Advan- 
tageous Way,  by  Studying  Some  of  the  Leading,  Most 


Popular  and  Valuable  Aeronautical  Books.  Let  us 
Help  You  by  Suggesting  the  Following  Publications: 

TEXTBOOK  OF  MILITARY  AERONAUTICS,  Postpaid 

Henry  Woodhouse   $6.25 

TEXTBOOK  OF  NAVAL  AERONAUTICS, 

Henry   Woodhouse    6.25 

THE  AERO  BLUE  BOOK,  Henry  Woodhouse   5.25 

AIRCRAFT  OF  ALL  NATIONS,  Henry  Woodhouse   .28 

AVIATION   ENGINES,   Page   3.25 

AVIATION  ENGINE  CHART,  Page  55 

THE  A  B  C  OF  AVIATION,  Page   2.75 

THE  AMERICAN  AIR  SERVICE,  Sweetser   2.65 

FIGHTING  THE  FLYING  CIRCUS.  Rickenbacker   1.65 

THE  THUNDER  BIRD,  B.  M.  Bower   1.75 

AIR  MEN  O'  WAR,  Boyd  Cable   1.90 

ABOVE  THE  BATTLES,  Andre   1.65 

PAT  CROWE,  AVIATOR,  Lieut.  James  R.  Crowe   1.65 

TAM  O'  SCOOTS,  Wallace   1.S0 

BIRDS  OF  A  FEATHER,  Marcel  Madaud   1.S0 

NIGHT  BOMBING  WITH  THE  BEDOUINS,  Reece   1.10 

THE  FLEDGLING,  Chas.  B.  Nordhoff   1.40 

A  TEXTBOOK  OF  AERONAUTICS,  Herman  Shaw   4.00 

HOW  TO  BUILD  A  SCOUT  MONOPLANE,  White  30 

MODEL  FLYING  MACHINES,  Morgan  30 

PRACTICAL  FLYING,  McMinnies   1.65 

AEROBATICS,  Barber   3.25 

THE  AEROPLANE  SPEAKS,  Barber   3.25 

AEROPLANE  CONSTRUCTION  &  OPERATION,  Rathbun  2.20 
AEROPLANE  CONSTRUCTION  &  ASSEMBLY, 

Leslie  &   King   1.65 

AIRCRAFT  MECHANICS  HANDBOOK,  Colvin   3.25 

HOW  AN  AEROPLANE  IS  BUILT,  Blakeney   2.20 

BOY'S  BOOK  OF  MODEL  AEROPLANES,  Collins   1.65 

SECOND  BOY'S  BOOK  OF  MODEL  AEROPLANES, 

Collins    1.65 

PRACTICAL  AVIATION,  Hayward   4.00 

OUR  FIRST  AIRWAYS.  Grahame- White  &  Harper   1.65 

All  the  above  mentioned  volumes  can  be  obtained  at 

THE  AERONAUTIC  LIBRARY,  Inc. 

299  Madison  Avenue  New  York  City.  N.  Y. 

Accompany  your  order  with  remittance  and  same  will  have 


our  prompt  attention. 


Lanzius 
Variable 

Speed 
Aeroplane 

Executive  Offices : 
Suite  3405-3407  Woolworth  Bldg., 
New  York  City 
Telephone  Barclay  8580-8581 

Lanzius  Aircraft  Company 

Contractors  to  United  States  Government 
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SPECIAL  TURNED 
MACHINE  PARTS 

for 

Aeroplane  Engines,  Marine  En 
gines,  Automobile  Engines  made 
of  Nickel  Steel  and  heat  treated, 
finished  for  assembling.  Send 
Blue  Prints  and  specifications  for 
price. 

*★★★*★★★ 
Address: 

Samuel  J.  Shimer  &  Sons,  Inc. 

Milton,  Pa. 


CONTINENTAL 
AEROPLANES 

EMBODY 

SPEED,  STRENGTH,  EASE  OF 
CONTROL,  WIDE  RANGE  OF 
VISION  FOR  OBSERVER,  CAM- 
ERA  MAN  OR  GUNNER  IN 
ADDITION  TO  OTHER  FEA- 
TURES  OF  EXCELLENCE 

%\\t  (Emtthtental  Aircraft  (Corp. 

OFFICE  FACTORY 
120  Liberty  St.,  Amityville, 
New  York  City  Long  Island,  N.  Y. 

MANUFACTURERS  OF 

Aeroplanes,  Experimental  Aeroplanes  and  Parts 

Our  machines  are  now  being  demonstrated  at  Central 
Park,  L.  I. 


15  H.  P.  Monoplane 

The  ship  you've  been  waiting  for.  Single  seater 
with  a  short  fuselage  that  makes  handling  easy. 
Simple  fittings  and  compact  design.  Wings 
braced  with  solid  struts.  No  wires  to  loosen, 
give  way  or  break.  Shock  absorbing  spring 
wheels  built  part  of  the  fuselage.  Motor  usu- 
ally 15-18  H.P.  Harley  Davison  but  others  of  12 
to  20  H.P.  can  be  used.  Wing  spread  22  feet, 
length  14  feet,  weight  200  pounds.  Speed  45 
m.-p.h.  A  cracker  jack  of  a  monoplane  you 
can  build  yourself  or  buy  knockdown.  Our 
complete  plans  and  instructions  give  all  details 
for  $2.  Price  refunded  if  you  order  a  knock- 
down plane. 

Complete  Plans,  $2 

GEORGE  D.  WHITE  CO. 

Knockdown  Plane  Without  Motor,  $365 
SEND  YOUR  ORDER  NOW! 

117  E.  49th  St.  Los  Angeles,  Cal. 


%  top  view  of  ASHMUSEN  12-Cylinder  105 
H.  P.  Self  Cooled  Aeronautical  Motor 

ASHMUSEN  HIGH 
GRADE  POWER  PLANTS 

ARE  NOW  READY  FOR  THE  MARKET 

Patents  allowed  and  pending 

They  actually  develop  over  the  rated  Horse  Power 
at  900  R.P.M.  at  propeller  shaft — 1800  R.P.M.  at  crank 
shaft,  and  are  built  for  CONTINUOUS  HEAVY  DUTY. 

Bore  3%  in. — Stroke  4%  in. — Four  stroke  cycle. 

Ignition — High  Tension  Magneto. 

Carburetor — Improved  ASHMUSEN. 

Oiling— Forced  Feed  ASHMUSEN  System. 

Cooling  System — NONE — Self  Cooled. 

■Weight — 70  H.P.— 240  lbs. :  105  H.P.— 360  lbs. 

Fuel  Consumption — 70  H.P. — 7%  Gals,  per  hour.  Low  Grade. 

Fuel  Consumption — 105  H.P. — 11%  Gals,  per  hour.  Low  Grade. 

Oil  Consumption — 70  H.P. — %  Gal.  per  hour,  Good  Grade. 

Oil  Consumption — 105  H.P. — lYi  Gals,  per  hour.  Good  Grade. 

ASHMUSEN  MFG.  CO. 

266  Pea  l  Street,  Providence,  R.  I.,  U.  S.  A. 
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The  Aero  Protective  Assn. 

(Incorporated) 

And  PAYNE  &  RICHARDSON,  Inc. 

wish  to  announce  that  the  leading  Aces  of  the  world,  Lieut. -Col.  W.  A.  Bishop  and  Lieut. - 
Col.  W.  G.  Barker,  who  have  officially  brought  down  72  and  68  Huns  each,  are  now 
associated  with  the  above  companies. 

The  Aero  Protective  Association,  Inc.,  and  the  Payne  &  Richardson,  Inc.,  are  pioneers 
of  aviation  insurance  in  the  United  States. 

We  write  all  lines  of  insurance  on  AEROPLANES,  SEAPLANES,  DIRIGIBLES, 
KITES,  FREE  BALLOONS,  etc. 

Compensation,  public  liability,  property  damage,  accident  and  life  insurance  on 
passengers  and  pilots.     Fire,  theft,  burglary  and  collision. 

No  matter  what  you  want  to  insure,  come  to  us. 
We  make  a  specialty  of  AUTOMOBILE  policies. 

OFFICES:  PAYNE  &  RICHARDSON: 

Atl  r-i      M     I  New   York   Ci'y-   N-    Y-    76    William  Street 

,    »  ..     Atl*nt,C  n'  ,  '        ,  ,  Bridgeport,  Conn.,  325  Meigs  Building 

301  Albany  Ave.  and  South  Boulevard  Newark,  N.  J.,  22  Clinton  Street 

New  Yo.k  City,  N.  Y.,  280  Madison  Ave.  (A.  J.  Red*ay,  Jr.,  Mgr.  of  N  ewark  Office) 


Flexibility  and  versatility,  resulting  from  combined  stability  and  strength,  commend  Boeing  Seaplanes 
to  professional  pilots  and  to  sportsmen  of  the  air.  Ability  to  stand  up  under  the  most  gruelling  tests 
and  day-in,  day-out  service,  the  result  of  perfected  materials  and  refined  craftsmanship,  assure  safety 
to  the  most  daring.  The  greatest  spruce-producing  country  in  the  world,  surrounding  the  place  of 
Boeing  manufacture,  gives  its  best  wood  to  Boeing  aircraft.  Boeing  Seaplanes  combine  symmetric  and 
assymetric  stability  to  a  degree  never  hitherto  attained.     May  we  address  you  a  personal  letter? 


mmm 


BOEING  AIRPLANE 

COMPANY 
SEATTLE       U.  S.  A. 


Every  FirstClass  Aeroplane  Requires  a  Retractable  Chassis 


THE.  LIBERTY  RECQNNOTSSANCtl  | 
TIGHTER  DE3TGNED  1918  FOR 
U.S/SZARDEPT  BY"  MARTIN  IN"  j 
CX3LLABORATION  'WITH  THE 
I LEADING  DESIGNERS  OF 
ENGLAND  -AND  EBANCE 


Every  First  Class  Aeroplane  Requires  a  Retractable  Chassis 


The  Meaning  of  LYUUl 


Lyniie  is  more  than  aluminum,  for 
aluminum  is  but  the  basic  raw  material 
which  gives  it  lightness,  making  it  weigh 
but  a  third  as  much  as  cast  iron. 

It  is  more  than  an  alloy  or  a  group  of 
alloys,  because  Lynite  foundry  practice 
is  just  as  essential  as  Lynite  formulae  to 
the  production  of  Lynite. 

It  is  more  than  any  single  part  or  number 
of  parts,  because  it  stands  not  alone  for  a 
product  but  also  for  a  service — the  kind 
of  service  that  can  be  given  only  by  a 
large,  forward-looking  organization  which 
does  not  simply  take  account  of  today's 
production  but  strives,  through  scientific 
research,  to  develop  tomorrow's  possibilities. 

Fully  to  understand  the  meaning  of 
Lynite  you  must  know  that  to  a  great 
degree  it  represents  pioneering  in  the  field 
of  aluminum  alloys. 


The  lightness  of  aluminum,  valuable  as 
Lynite  has  made  it,  was  of  comparatively 
little  use  to  the  automotive  and  other 
industries  until  means  were  devised  to  add 
to  its  strength,  toughness  and  hardness. 

It  remained  for  the  makers  of  Lynite 
largely  to  devise  or  perfect,  by  scientific 
means,  the  methods  and  processes  through 
which  the  countless  difficulties  met  in  the 
making  and  casting  of  aluminum  alloys 
were  overcome. 

What  this  has  meant  to  the  airplane 
•ndustry  is  shown  by  the  fact  that  eighty- 
five  percent  of  all  Liberty  engine  aluminum 
alloy  castings  were  made  of  Lynite  or  to 
Lynite  formulae. 

THE   ALUMINUM  CASTINGS  CO. 

LYNITE  and  LYNUX  Products 
Plants  in 

Cleveland      Detroit       Buffalo      Fairfield,  Conn. 


■S  fey 


fJUSTON  PMBLfC  LfBRARY 

HOUSTON.  TEXAS 


Vol.  9,  No.  23 


Capt.  Charles  J.   Glidden  Offers 
Glidden  Efficiency  Trophy 


IBL1SHED  WEEKLY  BY  THE  AERIAL  AGE  COMPANY,  INC.,  FOSTER  BUILDING,  MADISON  AVENUE  AND  FORTIETH  STREET,  NEW  YORK  CITY 
bscription:    Domestic,  $4.    Foreign,  $6.    Entered  as  second-class  matter  March  25,  1915,  at  the  Post  Office  at  New  York,  under  the  act  of  March  3rd.  1879 


Tblepkone : 
Tyezisington 6520. 


^  TVvmtion  Department, 
Imperial  Gour°i^ asil Street,  I 

KNIGHTSBR1DGE.SW3.'  ^j^f/**** 
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Like    the  Winj^_ja£  a  Bird! 

IbnMPWMHMMHW'*' '  ~-^^t=_    — 


1269   Broadway,    New  York  Citij,  N.Y. 
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WAe  Hydroplanes  Geopges  Levy  and 
Eactopy  have  ppoduced  thpee-quapters 
of  the  Hydroplanes  in  the  Sepvice 
of  the  Bench  Navy 

HydmvionsOeomsLevy 

4-PlJEDE  CoBMElLLES 

Levau-ois,  France.  . 
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Our  Special  Field — 

Aeronautics  has  a  wonderful  future.  To 
build  up  this  new  industry  and  to  realize  all 
its  brilliant  possibilities  requires  intelligent 
and  persistent  advertising.  This  advertising 
should  be  prepared  by  men  familiar  with 
both  aeronautics  and  publicity  methods.  Our 
agency  is  organized  exactly  on  this  basis. 
Our  specialty  is  aeronautics.  We  handle  the 
advertising  of  aeronautic  supply  firms  exclu- 
sively. Our  staff  includes  ex-members  of  the 
U.  S.  and  foreign  Air  Services,  with  advertis- 
ing and  publishing  experience,  and  artists 
expert  in  making  accurate  and  attractive 
aviation  drawings.  Our  services  and  equip- 
ment are  at  the  disposal  of  manufacturers  of 
aeroplanes,  balloons  and  aeronautic  supplies, 
for  the  preparation  of  copy  and  sketches  and 
the  placing  of  advertising  in  American  and 
foreign  periodicals. 

Mr.  Manufacturer  

Why  not  let  us  cooperate  with  you  in  creating  new  busi- 
ness and  putting  the  aviation  industry  on  a  profitable 
commercial  basis? 

THE  AIRCRAFT  ADVERTISING  AGENCY,  Inc. 

280  Madison  Avenue,  New  York 

We  shall  be  glad  to  place  in  our  file  particulars  from 
aviators  and  companies  in  any  part  of  the  country 
having  aeroplanes  or  balloons  available  for  display  ad- 
vertising, commercial  trips,  and  photographic  work. 


"AERO  ADS" 

by 

"AERO  EXPERTS" 
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ft 


ROLLS-ROYCE 


THE    FUTURE    OF  FLYING 
DEPENDS   ON  RELIABILITY 

THE  FIRST  AND  ONLY  DIRECT 

Atlantic  Flight 

ii8o  MILES  AT  117  1-2  MILES 
PER  HOUR  ACCOMPLISHED 
BY  VICKERSWIMY  WITH 

Two  Rolls-Royce  Engines 


A  SIGNIFICANT  FACT: 

EVERY  BRITISH  MANUFACTURER 
WHO  ENTERED  AN  AEROPLANE 
FOR  THE  TRANS- ATLANTIC  FLIGHT 

Selected  Rolls-Royce  Engines 


ROLLS-ROYCE  aero  engines  like  ROLLS-ROYCE  cars 

THE  BEST  IN  THE  WORLD 


ROLLS-ROYCE 


15  BROAD  STREET 


NEW  YORK  CITY 
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Much  depends 


on 


Ensure 
the  best  results 
by  using 


DOPE 
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become  identified  with  this  profitable  industry. 
Get  in  on  the  ground  floor  by  writing  for 
our  sales  plan  for  your  territory. 
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rank  high  today  among  aero- 
nautical motors. 
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CAPT.  CHARLES  J.  GLIDDEN  OFFERS  GLIDDEN 
EFFICIENCY  TROPHY 


TO  bring  about  the  use  of  aeroplanes  for  touring  and 
general  use,  Captain  Charles  J.  Glidden,  the  noted  sports- 
man, who  contributed  extensively  to  the  development  of 
automobiling  by  organizing  the  Glidden  Automobile  Tours, 
has  offered  a  trophy  for  aeroplane  touring  through  the  Aerial 
League  of  America,  of  which  Rear  Admiral  Peary7  is  presi- 
dent. 

The  trophy  is  to  be  known  as  the  Glidden  Aeroplane  Effi- 
ciency Trophy,  and  is  to  be  competed  for  under  the  auspices 
of  the  Aerial  League  of  America,  under  rules  similar  to  the 
rules  which  governed  the  automobile  tours  for  the  famous 
Glidden  Automobile  Trophy. 

In  making  the  offer  of  the  Glidden  Aeroplane  Efficiency 
Trophy,  Captain  Glidden  wrote  to  Rear  Admiral  Peary,  the 
president  of  the  Aerial  League  of  America,  expressing  his 
belief  of  the  great  future  of  aviation,  as  follows : 

"My  dear  Admiral  Peary: 

''I  am  happy  to  learn  that  so  many  members  of  the  Aerial 
League  of  America  are  purchasing  aeroplanes  for  sport, 
pleasure  and  transportation. 

"It  is  indeed  most  gratify-ing  to  find  that  manufacturers  are 
overwhelmed  with  orders  and  cannot  produce  fast  enough  to 
meet  the  demand. 

"The  experience  of  that  aeroplane  manufacturer  who 
doubled  his  production  three  months  ago,  but  is  still  behind 
in  his  deliveries  because  the  orders  for  aeroplanes  have  quad- 
rupled in  volume,  only  gives  an  idea  of  what  is  to  come. 

"The  five  hundred  people  who  have  bought  aeroplanes  dur- 
ing the  past  four  months  and  the  hundreds  who  are  placing 
orders  and  clamor  for  deliveries  are  only  the  vanguard  of  an 
army  of  thousands  of  people  who  will  own  aeroplanes  in  the 
near  future. 

"More  people  would  own  aeroplanes  now  if  they  could  get 
deliveries,  and  more  if  there  were  more  landing  fields  where 
they  can  start  from  and  land  their  planes. 

"We  need  more  landing  fields  through  the  country,  and  the 
Aerial  League  of  America  deserves  great  credit  for  its  work 
in  getting  cities  to  establish  fields. 

"Had  we  flying  fields  at  every  twenty  or  fifty  miles  from 
New  York  to  San  Francisco,  transcontinental  flights  would 
be  daily  occurrences,  because  we  have  the  aeroplanes  that  can 
make  the  flights,  the  people  interested  in  making  the  flights, 
and  aerial  travel  has  many  advantages  and  attractions. 

"I  believe  that  our  engineers  and  manufacturers  are  capable 
of  producing  even  better  aeroplanes  than  were  produced  for 
the  war,  and  that  these  planes  will  be  produced  as  soon  as 
something  is  done  to  bring  out  the  qualities  required  in  aero- 
planes, to  be  used  for  pleasure,  transportation,  and  commer- 
cial purposes. 

"To  assist  in  this  constructive  work,  and  believing  that 
aerial  tours  is  the  best  and  quickest  way  of  bringing  about 
the  use  of  aeroplanes  for  general  purposes,  and  improving  the 
construction  of  aeroplanes,  and  cause  the  establishing  of  flying 
fields  throughout  the  country,  I  will  gladly  contribute  a  trophy 


to  be  competed  for  under  rules  similar  to  the  rules  of  the 
Glidden  Automobile  Trophy." 

Captain  Glidden's  generous  offer  has  been  accepted  by  the 
Executive  Committee  of  the  Aerial  League  of  America,  and 
the  rules  for  the  Glidden  Aeroplane  Efficiency  Trophy  are 
being  drawn  by  a  committee  of  which  "Major  Reed  G.  Landis, 
second  ranking  American  Ace,  is  chairman. 

Captain  Charles  J.  Glidden,  who  is  the  publicity  officer,  Air 
Service,  United  States  Army,  is  about  to  leave  the  Army, 
having  requested  discharge.  He  was  a  pioneer  in  the  auto- 
mobile field,  and  as  the  donor  of  the  Glidden  Trophy  for  auto- 
mobiling and  as  a  world-touring  automobilist  he  contributed 
much  to  the  development  of  the  automobile.  He  was  also  a 
pioneer  in  aeronautics,  becoming  interested  in  ballooning 
twenty  years  ago.  He  holds  the  American,  French  and  British 
balloon  pilot  certificates,  and  was  one  of  the  founders  of  the 
Aero  Club  of  America,  in  1905.  He  entered  service  at  the 
United  States  Army  Balloon  School  as  an  officer,  June  12, 
1917,  at  Omaha,  Neb.,  then  became  department  aeronautical 
officer,  Northeastern  Department,  Boston,  Mass.,  and  or- 
ganized the  aeronautical  department  and  secured  in  two 
months  2,000  applications  for  balloon  pilots  and  aviators,  and 
when  transferred  applications  were  coming  in  at  the  rate  of 
forty  per  day.  His  transfer  was  to  Omaha,  Neb.,  where  he 
became  the  president  of  the  Aviation  Examining  Board.  He 
had  twelve  states  and  secured  in  four  months  4,000  applica- 
tions for  balloon  pilots  and  aviators,  personally  passing  on 
mental  qualifications  of  over  2,000  men,  to  join  the  service. 
As  personnel  adjutant,  U.  S.  Army  Balloon  School,  Fort 
Omaha,  Neb.,  he  had  the  assigning  of  men  to  proper  positions 
and  for  overseas,  and  passed  on  4,000  men. 

Later  he  was  representative  of  the  General  Staff  at  Atlanta, 
Ga.,  for  seven  states  to  secure  staff  officers,  and  at  the  time 
the  armistice  was  signed  applications  were  coming  in  at  the 
rate  of  fifty  a  day.  He  had  secured  250  in  ten  days.  He  was 
transferred  to  the  Souther  Field,  Ga.,  for  administrative  work, 
and  at  one  time  held  fifteen  positions,  including  personnel 
adjutant  and  publicity  officer. 

In  April.  1919,  he  was  placed  in  charge  of  the  recruiting 
campaign  for  the  Air  Service,  and  in  a  short  time  secured 
the  names  of  17,000  persons  interested  in  aviation  who  were 
assisting  in  obtaining  recruits. 

He  was  transferred  to  Washington  and  started  the  Air 
Service  publicity,  and  issued  stencils  daily  showing  activities 
of  the  Air  Service,  as  news  all  over  the  United  States,  show- 
ing many  exceedingly  interesting  events  unknown,  such  as 
forest  fire  patrol,  cross-country  flying,  etc.,  etc.,  etc.  From 
May  14  to  August  8,  1919,  he  issued  115  stencils  containing 
nearly  2,000  items  of  Air  Service  activities. 

In  conference  with  Chief  of  U.  S.  Weather  Bureau  and 
forecasters  he  arranged  for  the  adoption  by  them  of  a 
weather  forecast  for  navigators  of  the  air,  which  is  sent  to 
all  Air  Service  stations  at  9.30  A.M.  and  9.30  P.M.  daily, 
governing  their  flights  as  far  as  weather  is  concerned,  thereby 
saving  loss  of  life  and  property  and  considered  one  of  the 
most  valuable  features  of  the  Air  Service. 
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REPORT  OF  THE  AMERICAN  AVIATION  MISSION 

ON  EUROPEAN  TOUR 


THE  War  Department  authorizes  publication  of  the  fol- 
lowing statement  by  the  Secretary  of  War  and  of  the 
appended  report  of  the  American  Aviation  Mission  of 
which  the  Assistant  Secretary  of  War,  Benedict  Crowell,  was 

chairman  : 

"In  making  public  the  report  submitted  to  me  by  Mr. 
Crowell  and  his  associates  on  the  American  Aviation  Mis- 
sion, I  desire  to  emphasize  the  thoroughness  and  value  of  the 
studies  made  in  England,  France  and  Italy  with  regard  to  the 
importance  of  aircraft  and  the  essential  dependence  of  the 
art  for  its  development  upon  a  sympathetic  attitude  in  the 
Government.  Those  best  informed  throughout  the  world  are 
in  accord  in  believing  that  this  new  agency  of  transportation 
has  possibilities  upon  which  it  is  now  quite  impossible  to  set 
limits.  They  are  further  agreed  that  we  face  a  period,  more 
or  less  brief,  in  which  the  prospect  o~f  commercial  return  is 
not  sufficiently  sure  to  justify  private  enterprise  in  develop- 
ing the  aeroplane  industry  into  a  self-sustaining  position. 

"The  importance  of  aircraft  as  a  military  arm  is  obviously 
so  great  that  we  must  leave  nothing  undone  both  to  develop 
the  art  in  its  scientific  and  practical  aspects  and  to  provide 
facilities  for  rapid  quantity  production  in  the  event  of  emer- 
gency. 

"From  these  considerations  it  is  clear  that  the  ingenuity  and 
ability  of  American  engineers  and  inventors  must  be  coordi- 
nated and  our  national  effort  freed  from  wastefulness  and 
duplication. 

"The  Mission  has  in  my  judgment  gone  too  far  in  suggest- 
ing a  single  centralized  air  service.  Army  and  Navy  aviators 
are  specialists  in  the  art,  both  the  aeroplanes  and  the  pilots 
needed,  are  of  a  different  type  from  those  needed  in  civil 
undertakings.  The  pilots  particularly  need  to  he  trained  upon 
a  different  theory.  Military  pilots  are  trained  to  fight  singly 
or  in  formation,  and  to  operate  in  coordination  with  other 
branches  of  the  military  service,  so  that  their  training  must 
be  military.  Their  own  efficiency  and  that  of  the  other 
branches  of  the  service  depends  upon  the  most  intense  and 
constant  associated  training,  and  a  separation  of  the  Air 
Service  from  the  Army  or  the  Navy  would  require  coordina- 
tion of  their  activities  in  time  of  war,  whereas  effectiveness 
in  military  operation  rests  upon  the  concentration  and  single- 
ness of  authority,  command,  and  purpose. 

"The  point  emphasized  by  the  Mission  is  the  importance  of 
maintaining  adequate  production  facilities  in  this  country. 
This  it  is  believed  can  be  brought  about  best  by  the  establish- 
ment of  a  government  agency  which  will  lay  down  the  neces- 
sary rules,  national  and  international,  for  aircraft  operation, 
prevent  discouraging  lack  of  uniformity  in  state  regulation, 
and  generally  stimulate  private  and  public  enterprise  in  per- 
fecting and  using  commercially  this  mode  of  transportation, 
and  by  centralizing  the  placing  of  orders  on  government  ac- 
count so  as  to  have  the  incidental  effect  of  making  them  con- 
tribute to  the  maintenance  of  aircraft  production  as  an  in- 
dustry. It  is  not  proposed,  as  I  understand  it,  that  great  ap- 
propriations of  public  funds  should  be  made  for  the  estab- 
lishment of  uneconomic  commercial  air  service  routes,  but 
obviously  an  extension  of  our  air  mail  service  could  be  made, 
and  it  could  be  further  extended  as  the  perfection  of  machines 
advances  and  their  reliability  of  service  is  more  and  more 
established.  Such  encouragement  as  the  government  may 
find  it  wise  to  give  can  be  accomplished  without  sacrificing  the 
science  of  military  aeronautics.  The  Joint  Boaid  of  the  Army 
and  Navy  is  already  eliminating  duplication  and  producing 
cooperation  in  developing  the  air  service  of  those  departments, 
and  should  Congress  decide  to  extend  its  aid  to  the  commer- 
cial development  of  aircraft,  complete  cooperation,  will  be 
easy  in  all  matters  of  invention,  design,  and  production  where 
the  different  aspects  of  the  problem  meet  on  a  common  ground. 

"(Signed)    Newton  D.  Baker, 

"Secretary  of  War." 

The  full  report  is  as  follows: 
To  the  Secretary  of  War. 

In  accordance  with  your  instructions,  the  American  Avia- 
tion Mission  visited  France,  Italy  and  England.  It  was  able 
to  confer  with  various  ministers  of  these  Governments,  rank- 
ing Army  and  Navy  commanders,  and  the  foremost  aircraft 
manufacturers. 

A  thorough  study  and  investigation  was  made  by  your 
Mission  of  all  forms  of  organization,  production  and  develop- 
ment. As  a  result  of  these  studies,  your  Mission  desires  to 
emphasize  the  universal  opinion  of  its  members  that  immedi- 


ate action  is  necessary  to  safeguard  the  air  interests  of  the 
United  Staies,  to  preserve  for  the  Government  some  benefit 
of  the  great  aviation  expenditures  made  during  the  period  of 
the  war,  and  to  prevent  a  vitally  necessary  industry  from 
entirely  disappearing.  Ninety  per  cent  of  the  industry  created 
during  the  war  has  been  liquidated.  Unless  some  definite 
policy  is  adopted  by  the  Government,  it  is  inevitable  that  the 
remaining  10  per  cent  will  also  disappear. 

In  placing  this  matter  before  you  the  subject  falls  into 
three  important  heads : 

(1)  General  organization. 

(2)  Development,  commercial. 

(3)  Development,  technical. 

The  findings  of  the  American  Aviation  Mission  and  its 
recommendations  are  submitted  after  a  careful  review  of  the 
situation  in  the  allied  countries  mentioned,  but  always  keep- 
ing in  mind  the  situation  in  the  United  States.  Under  the 
above  sub-heads  the  results  of  those  investigations  are  pre- 
sented to  viu,  which,  in  the  opinion  of  the  Mission,  demand 
the  most  earnest  and  immediate  consideration  along  the  broad- 
est lines,  with  a  view  to  establishing  some  fixed  policy  which 
will  save  the  aircraft  situation  in  the  United  States  and  give 
the  United  States  an  equal  place  with  the  great  powers  of 
Europe  in  this  great  new  commercial  development. 

The  American  Aviation  Mission  therefore  recommends : 
The  concentration  of  the  air  activities  of  the  United  States, 
military,  naval  and  civilian,  within  the  direction  of  a  single 
Government  agency  created  for  the  purpose,  co-equal  in  im- 
portance with  the  departments  of  War,  Navy  and  of  Com- 
merce, to  be  called  in  this  report,  for  purposes  of  identifica- 
tion, the  National  Air  Service. 

In  making  the  above  recommendations,  the  following  views 
and  data  of  the  Mission  are  presented: 

Visits  were  made  by  the  Mission  to  England,  France,  Italy, 
and  conferences  have  been  held  with  those  largely  responsible 
for  the  successful  prosecution  of  the  war,  and  especially  with 
those  men  most  experienced  in  the  aerial  development  within 
those  countries.  Among  others  interviews  have  been  had 
with : 

France : 

Marechal  Foch,  Commander-in-Chief  des  Armees  Alliees. 
Mr.  Andre  Tardieu,  Ministre  de  Affaires  Franco  Ameri- 
caines. 

General  M.  Duval,  Chef  de  Service  de  l'Aeronautique. 
Mr.  Jacques  Dnmesnil,  Depute,  formerly  Sous-Secretaire  de 
TAeronautique. 

Mr.  Louc1  eur.  President  du  Conseil  de  Guerro,  now  Minis- 
ter of  Reconstruction. 

Mr.  Unniel  Vincent,  Depute,  ex-Under  Secretaire  for  Avia- 
tion. 

Mr.  Gaston  Menior,  Depute,  Chief  du  Comite  Aeronautique 
au  Senat. 

Major  d  Aiguillon,  of  the  Commission  Interministerielle  de 
TAviation  Civile. 

England : 

Honorable  Winston  Churchill,  M.P.,  Secretary  of  State  for 
War  and  Air. 

Field  Marshal  Sir  Douglas  Haig.  Commander-in-Chief  of 

the  British  Army. 
Admiral  S;r  David  Beatty,  R.N.,  Admiral  of  the  Fleet. 
Major  General  Right  Hon.  J.  E.  B.  Seely,  Under  Secretary 

of  State  for  Air. 
Major  General  Hugh  M.  Trenchard,  Chief  of  Air  Staff, 

Royal  Air  Force. 
Major  General  E.  L.  Ellington,  Director  General,  Supply 

and  Research,  Royal  Air  Force. 
Major  General  Sir  Frederick  H.  Sykes,  Controller  General 

Civil  Aviation,  Royal  Air  Force. 
Sir  W.  A.  Robinson,  Secretary,  Air  Ministry. 
Major  General  Sir  W.  S.  Brancker,  Royal  Air  Force. 

Italy : 

Signor  G.  Grassi,  Chief  of  the  Italian  Aviation  Mission,  in 
Paris. 

Colonel  Guidoni,  Italian  Foreign  Aeronautical  Mission. 
Admiral  Orsini,  Chief  of  Italian  Naval  Aviation. 
Colonel  Crocco,  Chief  of  the  Technical  Bureau. 
Signor  Conti,  Secretary  of  State  for  Aviation. 
In  all  countries  visited,  and  in  the  minds  of  all  persons  met 
{Continued  on  page  1063) 
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75-Minute    Flight    Between  Washington 
and  New  York 

Washington,  D.  C. — The  air  speed  rec- 
ord between  Washington  and  New  York 
was  broken  on  August  8  by  a  De  Havi- 
land  plane,  piloted  by  Lieut.  Col.  H.  B. 
Claggett,  commanderof  the  Dallas-Boston 
fliers,  who  covered  the  distance  of  210 
miles  from  the  Capitol  at  Washington  to 
the  Statue  of  Liberty  in  75  minutes.  This 
was  an  average  speed  rate  of  168  miles  an 
hour.  Sergeant  Ralph  Kratz  was  a  pas- 
senger in  the  plane.  The  elevation  during 
flight  average  4,000  feet. 


NC-4's  Trip  Postponed 

Portland,  Me. — The  exhibition  trip 
along  the  coast  from  Portland  to  Galves- 
ton, Tex.,  of  the  NC-4,  the  first  plane  to 
make  the  flight  across  the  Atlantic,  has 
been  postponed  one  month.  The  plane  is 
now  expected  to  arrive  here  on  Octo- 
ber 1. 


Aero  Club  of  America  Honors  Admiral 
Fiske,  Inventor  of  Torpedo  Plane 

The  Board  of  Governors  of  the  Aero 
Club  of  America  announced  on  August  9 
that  they  had  awarded  the  gold  medal  of 
the  club  to  Rear  Admiral  Bradley  A. 
Fiske,  U.  S.  N.,  retired,  for  his  invention 
of  the  torpedo  plane,  patented  on  July 
16,  1912,  which  was  used  effectively  dur- 
ing the  war.  Announcement  was  also 
made  of  the  receipt  of  the  following  let- 
ter from  Rear  Admiral  Fiske : 

"I  hasten  to  express  my  gratitude  to 
the  Aero  Club  of  America  for  the  award 
of  its  gold  medal  and  to  thank  you  for 
your  kind  letter  of  presentation. 

"To  be  awarded  a  gold  medal  is  an 
honor  that  any  one  should  appreciate 
profoundly.  To  be  awarded  the  gold  medal 
of  the  Aero  Club  of  America  is  an  honor 
that  is  exceptional,  because  the  standing 
of  the  Aero  Club  is  exceptional,  but 
though  the  standing  of  the  Aero  Club  is 
very  high,  the  effective  work  which  it  car- 
ried on  throughout  the  war  is  not  fully 
appreciated  by  the  nation  for  the  reason 
that  its  work  was  unofficial,  and  therefore 
not  recognized  officially. 

"Like  many  another  unrecognized 
agency,  however,  its  influence  was  potent 
and  profound.  Acting  as  the  advance 
scout  of  aeronautic  progress,  the  Aero 
Club  continually  gave  information  to  the 
country  of  the  possibilities  of  naval  and 
military  aeronautics,  insisted  that  those 
possibilities  be  utilized,  and  demanded 
that  Congress  appropriate  such  sums  of 
money  as  would  enable  the  Government 
Departments  to  utilize  those  possibilities 
completely  and  in  time. 

"Enormous  appropriations  were  then 
made,  but  as  Congress  delayed  making 
them  until  after  we  had  actually  entered 
the  war,  the  appropriations  came  too  late 
to  permit  American  aeronautics  to  do  as 
much  effective  work  as  it  otherwise  could 
in  winning  it. 

"Your  letter  gives  me  more  credit  than 
I  deserve  for  furthering  the  cause  of 
naval  and  military  aeronautics.  What 
little  I  was  able  to  accomplish  should  be 
credited  to  the  Aero  Club  of  America  and 
to  the  press  of  the  United  States,  which 
supported  the  club's  efforts  with  such 
keen  patriotism  and  intelligence." 


Eddie  Stinson's  youngest  passenger  still  in 
smiles  at  end  of  75  mile  cross  country  flight 


Committee  Going  on  Month  Trip  in 
Aircraft  Inquiry 

Announcement  was  made  August  10 
that  the  Subcommittee  on  Aviation  of  the 
House  Committee  on  War  Expenditures 
will  begin  at  once  a  month's  inquiry  of 
charges  reflecting  on  John  D.  Ryan,  for- 
merly head  of  the  Aircraft  Production 
Board.  Representative  Frear,  Republi- 
can, of  Wisconsin,  chairman  of  the  sub- 
committee, issued  a  statement  of  the  pro- 
gramme, which  is  to  include  an  inquiry 
into  the  sale  of  surplus  linen,  contracts 
for  the  production  of  castor  beans  for  oil 
for  Liberty  motors,  and  various  other 
aviation  matters. 

A  portion  of  Mr.  Frear's  statement  is 
devoted  to  criticism  of  Homer  S.  Cum- 
mings,  chairman  of  the  Democratic  Na- 
tional Committee,  because  Democratic 
publicity  recently  referred  to  the  proposed 
trip  as  a  junket.  Mr.  Frear  said  this  at- 
tack justified  a  statement  as  to  the  pur- 
poses of  the  inquiry  to  be  made  by  him 


and  his  colleagues  on  the  subcommittee,  . 
who  are  Representatives  Magee,  Republi- 
can, of  New  York,  and  Lea,  Democrat,  of 
California. 

"Protests  from  responsible  persons  on 
the  Pacific  coast  have  been  placed  before 
our  committee  against  a  proposed  sale  of 
railway  properties,  mills,  timber  and  the 
like  on  September  2,  which  have  cost  the 
Government  presumably  $20,000,000  and 
more,  all  of  which  are  involved  in  the 
charges.  A  letter  from  Senator  Jones,  of 
Washington,  to  President  Wilson  strongly 
urging  an  'honest  to  God'  investigation 
was  submitted  to  the  committee. 

"A  remarkable  situation  developed 
when  we  discovered  that  contracts,  vouch- 
ers and  data  covering  nearly  $50,000,000 
of  spruce  production  expenditures  were 
kept  at  Portland,  Ore.,  and  none  filed 
here.  The  committee  is  called  upon  to  find 
out  what  was  done  with  money  spent  for 
spruce  production  and  for  logging  roads 
costing  more  than  $100,000  a  mile,  useful 
for  the  Milwaukee  and  St.  Paul  Railroad 
alone." 


Lands  in  5,000-Foot  Canyon  in  Yosemite 
Park 

Mather  Field,  Sacramento,  Cal. — Lieut. 
Earl  E.  Neubig,  from  this  field,  com- 
pleted one  of  the  most  difficult  flights  ever 
undertaken,  from  Sacramento,  Cal.,  into 
Yosemite  National  Park,  the  floor  of 
which  is  4,000  feet  high.  In  order  to  make 
a  landing  in  the  park  it  was  necessary  for 
Lieut.  Neubig  to  gain  an  altitude  of 
11,000  feet  and  spiral  down  between  the 
walls  of  the  canyon,  which  are  5,000  feet 
high  and  one-quarter  of  a  mile  wide.  He 
landed  on  the  field,  which  was  very  diffi- 
cult to  reach  owing  to  the  high  trees  and 
wires  surrounding  it,  and  his  plane 
stopped  rolling  just  about  10  feet  in  front 
of  a  multitude  of  park  visitors  who  were 
there  to  greet  him. 

The  trip  was  made  in  a  Curtiss  H  bi- 
plane powered  by  a  Hispano-Suiza  engine. 
The  time  between  Sacramento  to  San 
Francisco,  90  miles  in  90  minutes ;  San 
Francisco  to  Yosemite,  180  miles  in  100 
minutes ;  Yosemite  to  Sacramento,  90 
miles  in  90  minutes. 


One  of  the  new  biplanes  used  by  the  New  York  Police  Department,  piloted  by  Captain  Bruce 
Eytinge  of  the  Aerial  Police  Reserve 
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45,000  Miles  in  Forest  Fire  Patrol 

During  the  six  weeks  ending  August  2, 
56  fires  have  been  discovered  in  the  Cali- 
fornia forests  by  the  aerial  forest  fire  pa- 
trol, reported  promptly,  and  quickly  ex- 
tinguished, causing  only  nominal  damage. 

The  corps  of  aviators  from  the  three 
flying  stations,  Mather  Field,  Sacra- 
mento ;  March  Field,  Alessandro,  and 
Rockwell  Field,  San  Diego,  have  made 
373  flights  over  the  forest,  a  distance  of 
45,376  miles,  in  38,545  minutes.  To  this 
can  be  added  the  wonderful  work  of  the 
U.  S.  Army  Balloon  School  at  Arcadia, 
who  have  maintained  in  the  air  night  and 
day  an  observation  balloon  similar  to  that 
used  on  the  western  front,  from  which 
observation  has  been  made  personally  by 
the  commanding  officer  of  the  post  and 
other  high  officials,  including  the  entire 
staff,  that  the  service  may  be  maintained 
at  a  high  point  of  efficiency.  Many  fires 
discovered  have  been  quickly  extinguished 
and  no  serious  damage  reported. 


Eddie  Stinson  Carries  Young  and  Old 

York,  Pa— "Eddie"  Stinson,  the  fa- 
mous exhibition  flier,  has  carried  the 
youngest  and  oldest  passengers  who  have 
been  up  in  an  aeroplane  in  America,  the 
youngest  being  Miss  Mitzi  May  Kuntz, 
aged  eight  months,  and  the  oldest  a 
woman  of  eighty-seven.  Mr.  William  J. 
Kuntz  arranged  with  Mr.  Stinson  for  a 
cross-country  flight,  and  it  was  decided 
to  take  his  baby  daughter  with  him.  Start- 
ing from  York,  they  flew  due  north  over 
the  Susquehanna  River  to  Goldsboro ; 
then  southeast  to  Cly;  then  southwest 
back  to  York,  a  total  distance  of  seventy- 
five  miles.  The  young  passenger  was 
smiling  and  happy  after  her  aerial  joy 
ride. 


Pacific    Fleet    Photographed    150  Miles 
At  Sea 

San  Diego,  Cal. — Taking  with  him  two 
newspaper  photographers,  Captain  Lowell 
:H.  Smith,  who  holds  the  record  for  flight 
between  San  Francisco  and  San  Diego, 
flew  150  miles  out  to  sea  in  order  to  ob- 
tain photographs  of  the  new  Pacific  Fleet. 
On  the  following  day  the  photographs 
were  delivered  to  San  Francisco  by  aero- 
plane. 


Venice,  California,  Opens  Aviation  Field 

Venice,  Cal. — An  aviation  landing  field 
was  opened  here  on  August  5.  A  group 
of  Air  Service  officers  and  men  from  Ross 
Field  participated  in  the  ceremonies. 
Three  ascensions  of  a  37,500  cubic  foot 
Cacquot  captive  balloon,  each  with  a  para- 
chute jump,  were  made.  The  gas  from 
the   Cacquot   was   then   deflated   into  a 


spherical  balloon  and  three  flights  were 
made,  one  a  night  flight  of  two  hours 
over  a  distance  of  twenty  miles,  and  two 
on  the  morning  following. 


Curtiss  Oriole  Makes  First  Flight  Over 
Pike's  Peak 

Colorado  Springs,  Colo. — Lieut.  Alex 
Lendrum  of  Colorado  Springs,  in  a  Cur- 
tiss Oriole  biplane,  circled  the  summit  of 
Pike's  Peak  on  August  3,  reaching  an 
altitude  of  14,200  feet.  He  was  accompa- 
nied by  Ira  J.  Humphries  of  Denver  and 
L.  L.  Law  Sipple,  a  photographer,  who 
filmed  scenes  of  the  summit  and  of  the 
Pikes  Peak  region.  The  flight  was  the 
first  ever  made  to  the  crest  of  the  moun- 
tain. 


Reno  to  Sacramento  in  65  Minutes 

Pilot  Lieut.  W.  C.  Goldsborough,  with 
passenger,  Lieut.  J.  Parker  Vanzandam,  in 
a  DeHaviland,  on  August  2  flew  from 
Mather  Field,  Sacramento,  Cal.,  to  Reno, 
Nev.,  130  miles,  in  85  minutes.  Maximum 
altitude  was  attained  over  Lake  Tahoe 
of  13,000  feet,  and  forced  landing  made 
at  Minden,  Nev.,  in  65  minutes  flying  time 
to  Minden  from  Sacramento,  against  13 
hours  by  train. 


National     Geographic    Society  Predicts 
Around-the-World  Flight 

Washington,  D.  C. — "Now  that  the  At- 
lantic has  been  crossed  and  there  are 
plans  afoot  to  fly  over  the  Pacific,  the  day 
may  not  be  far  distant  when  some  aerial 
Magellan  will  make  an  aeroplane  tour 
around  the  world,"  says  a  bulletin  of  the 
National  Geographic  Society. 

"There  are  still  many  corners  of  the 
world  where  aeroplane,  automobile  and 
even  the  horse  would  be  curiosities.  And 
if  a  man  set  out  to  tour  the  globe  and 
'do  as  the  Romans  do'  in  respect  to  adopt- 
ing native  conveyances  he  would  have  to : 

"Resort  to  a  donkey  in  Spanish  Amer- 
ica and  in  the  Holy  Land, 

"Climb  aboard  a  camel  to  traverse 
African  deserts, 

"Cross  some  rivers  of  India  on  the  in- 
flated skins  of  bullocks,  and  others  by  a 
bridge  of  one  rawhide  rope, 

"Submit  to  the  sea-going  motion  of  an 
elephant  when  he  continued  his  journey 
on  land, 

"Get  into  a  man-borne  palanquin  at 
Calcutta, 

"Jolt  over  Far  Eastern  roads  in  a  non- 
shock  absorbing  cart  drawn  by  oxen, 

"And  in  China  be  prepared  to  climb 
into  a  jinrikisha,  a  sedan  chair  or  a 
wheelbarrow." 

The  bulletin  continues  with  a  series  of 
picturesque  illustrations  contrasting  aerial 
transport  with  systems  still  in  vogue. 


Forest  Patrol  for  Oregon  Being 
Organized 

Salem,  Ore. — Major  A.  Smith,  officer- 
in-charge  of  the  new  aerial  forest  patrol 
squadron,  which  will  operate  in  this  vi- 
cinity in  the  near  future,  arrived  here  on 
August  8  from  Medford,  piloting  a  Cur- 
tiss H  biplane.  The  distance  of  210  miles 
was  covered  in  160  minutes. 


Iowa  Doctor  Buys  Aeroplane 

Fort  Dodge,  Iowa— Dr.  F.  C.  Stahlee 
has  purchased  an  aeroplane  in  order  to 
enable  him  to  make  professional  calls 
over  the  large  expanse  which  his  practice 

covers. 

Aero  Club  of  Pennsylvania  Merge  With 
Aviators'    Club   of  Pennsylvania 

Philadelphia,  Pa. — The  Aviators'  Club 
of  Pennsylvania,  all  of  whose  active 
members  are  fliers,  has  merged  its  activi- 
ties with  the  Aero  Club  of  Pennsylvania, 
through  its  president,  Joseph  A.  Stein- 
metz.  By  this  arrangement  the  new  or- 
ganization receives  the  membership, 
funds,  club  rooms  and  books  located  at 
the  clubhouse  of  the  Engineers'  Club. 

The  active  officers  elected,  all  of  whom 
are  fliers,  are :  Captain  Claude  R.  Collins, 
New  York  City  Air  Police,  president ; 
George  S.  Ireland,  agent  Curtiss  Eastern 
Airplane  Co.,  and  Brooke  Edwards,  for- 
mer army  flier,  vice-presidents ;  Charles 
W.  Carvin,  night  flying  instructor,  secre- 
tary; Floyd  Showalter,  manager  Essing- 
ton  School  of  Aviation,  treasurer.  Direc- 
tors: John  Bell  Huhn,  Murray  Earle, 
George  R.  Brown,  D.  Willard  Zahn  and 
Sewall  Cathcart.  Mr.  Richard  J.  Beam- 
ish, aircraft  production  expert,  was  made 
an  honorary  life  member. 

The  club  will  be  divided  into  two 
classes,  fliers  and  non-fliers.  Only  fliers 
will  be  entitled  to  vote. 

The  club  is  pushing  the  establishmeni 
of  a  municipal  aerodrome.  It  is  hoped  to 
obtain  through  legislation  a  piece  of  land 
about  a  mile  square  on  the  banks  of  the 
Delaware  River  as  near  to  the  center  of 
the  city  as  possible  for  an  aerodrome. 

Space  around  the  edges  of  the  field  will 
be  cleared,  hangars  built  and  leased  to 
commercial  enterprises  at  prices  placed  as 
low  as  possible.  An  aerial  garage,  ma- 
chine shop,  dope  shop,  service  station  and 
supply  store  will  be  conducted  in  conjunc- 
tion, with  skilled  mechanics  always  at 
hand.  The  clubhouse  will  be  placed  at 
the  disposal  of  the  firms  using  the  facili- 
ties of  the  field  and  no  interference  with 
any  enterprise  will  be  offered  by  the  club. 
This  will  furnish  commercial  enterprises 
with  the  best  possible  landing  field  at  a 
low  cost,  mechanics  and  repair  service, 
and  supplies  without  waiting. 
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Buffalo  Plant  of  Curtiss  Company 
Increasing  Output 

Buffalo,  N.  Y.—  The  local  plant  of  the 
Curtiss  Aeroplane  and  Motor  Company 
is  said  to  be  planning  operations  on  a 
monthly  schedule  calling  for  225  aero- 
planes and  200  motors. 


Glenn  Martin  Completes  Passenger  Car- 
rier for  Government 

The  Glenn  L.  Martin  Company  is  com- 
pleting the  construction  of  a  ten-passen- 
ger biplane  on  government  order.  It  is 
expected  that  this  type  will  be  manufac- 
tured for  commercial  transport. 


New    York-Washington    Aeroplane  Pas- 
senger Service  Planned 

Washington,  D.  C. — According  to  a 
communication  from  the  National  Air 
Service  Company,  a  regular  passenger- 
carrying  service  between  Washington  and 
New  York  is  to  be  inaugurated  as  soon 
as  safe  landing  fields  are  established.  It 
may  be  possible  to  obtain  permission  to 
use  Boiling  Field. 

A  service  between  New  York  and  Bos- 
ton is  also  contemplated  and  the  chambers 
of  commerce  of  both  cities  have  been 
asked  for  information  as  to  landing  fields. 
The  National  Air  Service  Company  is 
ready  to  start  operations  as  soon  as  land- 
ing arrangements  are  completed,  it  is 
stated. 


Aeroplane  Mechanics  School  Starts  in 
Spokane 

Spokane,  Wash. — The  Modern  Auto  and 
Tractor  School  of  this  city  is  starting  an 
aeroplane  mechanics'  school,  as  a  result 
of  the  local  interest  in  aeronautics.  Six- 
teen thousand  dollars'  worth  of  equipment 
has  been  purchased.  C.  H.  Messer,  vice- 
president  of  the  school,  is  in  Detroit  pur- 
chasing a  Curtiss  biplane  and  accessories. 
A  pilot  will  be  employed  from  among  the 
local  discharged  men. 


Five    Courses    Offered   by  Academy  of 
Applied  Aeronautics 

Chicago,  111.  The  regular  courses  of 

the  Academy  of  Applied  Aeronautics 
which  are  being  offered  in  addition  to  the 
two  months'  summer  school  course  an- 
nounced in  our  July  14  issue,  are  as  fol- 
lows : 

Elementary  Aeronautics:  Three  eve- 
nings per  week  for  ten  weeks.  Elements 
of  aerodynamic  theory;  calculations; 
principles  of  aeronautical  motors ;  labora- 
tory and  wind  tunnel  experiments. 

Aeronautical  Engineering  Course  lead- 
ing to  degree  of  aeronautical  engineer  for 
college  and  technical  graduates.  An  ad- 
vanced engineering  course. 

Aeroplane  Mechanics'  Course,  prepera- 
tion  for  a  position  in  commercial  aeronau- 
tics. Theory,  repair  and  inspection  of 
aeroplane  motors ;  principles  of  flight, 
rigging,  tuning,  repairing  and  inspection ; 
housing  and  shipping  of  planes. 

Post  Graduate  Course  in  Flying  for 
graduates  desiring  flying  experience.  Af- 
ter qualifying  for  Aeronautical  Engineer- 
ing or  Aeroplane  Mechanics'  Course. 

Pilots'  and  Navigators'  Course.  A 
course  leading  to  a  pilot's  license  and  a 


comprehensive  knowledge  of  the  science 
of  aeronautics. 

The  school  is  conducted  in  a  four-story 
fireproof  structure  with  large  and  light 
classrooms,  laboratories  and  rest  rooms, 
conveniently  located  on  the  shore  of  Lake 
Michigan  with  direct  transportation  con- 
nections to  all  parts  of  Chicago. 
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Aerial  Sightseeing  Service 
Washington 

Washington,  D.  C. — A  group  of  ex- 
army  aviators  have  organized  an  aerial 


sightseeing  service  over  the  city  of  Wash- 
ington. A  sixteen-mile  flight  from  a  field 
at  Arlington  in  a  Curtiss  biplane  will  be 
regularly  made  for  passengers  ever}'  week 
day  afternoon  and  all  day  Sunday. 

The  service  is  to  be  conducted  by  avia- 
tors recently  released  from  the  service, 
among  them  being  W.  W.  Major,  man- 
ager of  the  postal  aviation  field  at  Col- 
lege Park;  Leon  D.  Smith,  former  pilot 
for  the  air  mail  service ;  Neal  Angle,  ex- 
pert rigger  from  the  College  Park  field, 
and  D.  S.  Collier,  of  the  air  mail  service. 


RETRACTABLE  LANDING  CHASSIS  PATENT 
GRANTED  TO  JAMES  V.  MARTIN 


UNDER  date  of  June  17,  1919,  pat- 
ent has  been  granted  James  V. 
Martin  for  an  aircraft  running  and 
alighting  device  known  as  the  retractable 
chassis.  This  invention  relates  to  a  land- 
ing gear  which  is  arranged  to  be  drawn 
up  to  the  body  of  the  aeroplane  while  it 
is  in  flight,  thereby  materially  reducing 
head  resistance.  The  device  takes  care 
of  the  absorption  of  running  jars  and 
alighting  shocks.  The  construction  also 
provides  means  for  completely  housing 
the  device  when  the  machine  is  in  flight 
and  when  extended  of  closing  the  hous- 
ings in  such  a  manner  as  to  present  mini- 
mum wind  resistance  and  not  disturb 
the  passage  of  air  along  the  streamline 
of  the  fuselage  when  the  recesses  are  not 
occupied  by  the  alighting  device. 

The  accompanying  patent  office  draw- 
ings show  some  of  the  claims  covered  by 
Mr.  Martin's  patent.  As  shown  in  these 
drawings,  a  swinging  frame  is  formed 
having  a  journal  member  (1)  rigidly  as- 
sociated with  end  members  (2)  and  outer 
members  (3)  to  carry  wheels  (4)  of  any 
approved  type.  Bearing  brackets  (5) 
connected  to  the  struts  and  longerons  of 
the  fuselage  framework  pivotally  support 
the  member  (1),  rigidity  to  the  chassis 
frame  as  a  whole  being  given  by  a  sin- 
gle diagonal  brace  (6)  which  may  be  pro- 
portioned as  shown,  the  parts  2,  3  and  6 
of  the  chassis  frame  preferably  having 
the  cross  sectional  contour  indicated  in 
Figure  4  as  the  housed  portion  (8).  The 
bearings  (5)  are  so  situated  that  the 
member  (1)  is  at  all  times  above  the 
plane  of  the  lower  skin  or  sheathing  (9) 
of  the  fuselage,  and  consequently  is  en- 
tirely out  of  the  path  of  the  air  current. 

Struts  (10)  are  each  journaled  or  piv- 
oted, as  at  (11),  to  the  frame  members 
(2),  adjacent  to  the  wheel  bearings  and 
are  held  in  upright  position  when  the 
chasis  is  restracted,  by  flexible  connections 
(12)  passing  over  suitable  drums  (13) 
on  a  crankshaft  (14)  operable  from  the 
fuselage,  a  ratchet  mechanism  (15)  hold- 
ing the  same  at  any  point  desired.  When 
the  device  is  lowered,  the  upper  end  por- 
tions of  the  struts  (10)  are  snapped  un- 
der spring  members  (16)  of  the  leaf  type, 
further  shock  absorbing  means  being  had 
if  desired  in  the  form  of  upright  spiral 
springs  (17)  in  compression  between  the 
leaf  springs  (16)  and  a  bracket  member 
(18).    The  release  of  the  ratchet  me- 


chanism (15)  permits  the  momentary 
lowering  of  the  struts  (10)  until  they  are 
clear  of  and  fall  to  rearward  of  the 
latches,  both  because  of  gravity  and  be- 
cause of  the  action  of  the  wind  in  causing 
them  to  swing  back. 

The  flexible  connections  (12)  with  their 
{.Continued  on  page  1065) 


Plan  side  and  front  views  of  the  J.  V.  Martin 
retractable  chassis 
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Hon.  Albert  S.  Burleson,  Pittmuter  General 
Hon.  Otto  Praeger,  Second  Assistant  Postmaster  General 
J.  B.  Corrldon,  Superintendent,  Division  of  Aerial  Mall  Service 
Loots  T.  Bossier,  Chief  of  Maintenance  and  Equipment 


J.  Clark  Edgsrton,  Chief  of  Flying  Operation* 
George  U  Conner,  Chief  Clerk,  Division  of  Aerial  Mail  Service 
Eugene  J.  Scanlon,  Chief  of  Supplies 
Charles  N.  Kight,  Special  Representative 


Dana  C  DeHart 
Edward  V.  Gardner 
Eber  H.  Lee 
John  M.  Miller 
Leon  D.  Smith 
Max  Miller 
Charles  E.  Bradley 
Lester  F.  Bishop 


Harold  T.  Lewis 
Leslie  E.  Stancill 
Charles  Hugh  Anglin 
John  H.  Skoning 
Earl  F.  White 
Charles  W.  Lamborn 
Frank  H.  Croiier 
Walter  H.  Stevens 


Charles  1.  Stanton,  Superintendent,  Eastern  Division 
John  A.  Jordan,  Superintendent,  Western  Division 
Harry  W.  Powers,  Manager,  Belmont  Park 

Lowell  S.  Harding,  Manager,  Bustleton 
Eugene  W.  Majors,  Manager,  College  Park 
W.  J.  McCandlass,  Manager,  Cleveland 
Ralph  D.  Barr,  Manager,  Bryan 
O.  J.  Sproul,  Manager,  Chicago 


Aerial  Mail  Trip  Between  San  Francisco 
and  Sacramento 

San  Francisco,  Cal. — Inaugurating  the 
first  aerial  mail  service  on  the  western 
coast,  Lieutenant  C.  C.  Nutt,  carrying 
Fanchon  Wolft,  a  well-known  San  Fran- 
cisco dancer  as  passenger  in  his  De  Havi- 
land,  flew  from  San  Francisco  to  Sacra- 
mento in  45  minutes  on  July  31.  The 
return  was  made  in  one  hour.  Two  other 
De  Havilands,  piloted  by  Lieutenants  E. 
H.  Nelson  and  E.  W.  Killgore,  accom- 
panied the  mail  plane.  The  aviators  are 
the  members  of  the  Ellington  Field 
Squadron.  The  flight  was  conducted  un- 
der the  auspices  of  the  San  Francisco 
Bulletin.   

Aerial  Mail  Service  Between  Canada  and 
United  States 

The  Aero  Club  of  Canada  has  taken  up 


with  the  Canadian  PostofHce  Department 
the  matter  of  delivering  mail  between 
Toronto  and  Buffalo,  Syracuse,  Albany 
and  New  York  during  the  international 
race  for  the  Commodore  prize  of  $10,000. 

The  establishment  of  an  aerial  mail 
service  between  the  two  countries  is 
looked  forward  to  with  great  enthusiasm 
by  business  men  and  has  the  endorsement 
of  the  chambers  of  comerce  and  civic 
organizations  of  Toronto,  Hamilton,  Wel- 
land,  Albany,  Syracuse  and  Buffalo. 


Aerial  Weather  Forecast  Service 
Improved 

Washington,  D.  C. — The  weather  bu- 
reau of  the  Department  of  Agriculture 
has  prepared  a  map  of  the  United  States, 
divided  into  thirteen  zones,  for  which 
forecasts  are  to  be  made  for  aviators  and 


balloon  pilots.  These  forecasts  are  made 
twice  daily,  at  9 :30  A.  M.  and  9 :30  P.  M., 
and  cover  conditions  for  the  succeeding 
twenty-four  hours. 

Since  July  21,  forecasts  have  been  made 
with  the  country  divided  into  seven  zones, 
with  such  satisfactory  results  that  the 
number  of  zones  has  been  increased  to 
thirteen. 

The  Air  Service  has  sent  out  the  revised 
map  to  their  active  stations  throughout 
the  country  and  the  forecast  will  be  for- 
warded at  the  time  made,  it  being  in- 
tended that  all  cross-country  fliers  shall 
be  advised  of  the  weather  conditions  be- 
fore starting  on  any  contemplated  flight, 
thereby  reducing,  as  much  as  possible,  to  a 
minimum  the  liability  of  injury  to  avia- 
tors, balloon  pilots,  passengers  and  prop- 
erty, as  far  as  weather  conditions  are 
concerned. 


As  an  aid  to  aviation  the  Weather  Bureau  of  the  Department  of  Agriculture,  in  co-operation  with  the  Air  Service  is  issuing  weather  reports 
on  meteorological  conditions  twice  daily,  which  are  available  for  civilian  aviators.    Map  was  prepared  by  Captain  Charles  J.  Glidden,  pioneer 
automobilist  and  aeronaut,  who  has  just  offered  the  Glidden  Aeroplane  Efficiency  Trophy 
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THE  BRISTOL  AEROPLANES 


AS  one  of  the  pioneer  firms  in  the  air- 
Jr\  craft  industry  particular  interest  at- 
taches to  the  products  of  the  British 
&  Colonial  Aeroplane  Co.,  Ltd.,  of  Filton, 
Bristol,  who  commenced  their  career  quite 
in  the  earliest  days  with  "box  kites"  of  the 
Farman  type,  later  followed  by  more 
original  designs  by,  in  succession,  Prier, 
Gordon  England,  and  Coanda.  It  was, 
however,  to  neither  of  these  designers  that 
the  honor,  of  designing  the  "Bristol"  war 
machines  fell.  This  responsibility  rested 
upon  Captain  F.  S.  Barnwell,  R.  A.  F., 
who  joined  the  firm  as  designer  before  the 
war,  and  produced,  in  collaboration,  we 
believe,  with  Mr.  Busteed,  the  little  Bristol 
scout  of  pre-war  days.  The  first  of  these 
machines  was  exhibited  at  the  Olympia 
Aero  Show  of  1914.  Later  in  the  year  a 
similar  machine  was  flown  by  Lord  Car- 
berry  in  the  London-Paris-London  race. 
The  first  Bristol  scout  was  not  greatly  dif- 
ferent from  the  type  D  scout  illustrated 
herewith,  although  there  are  certain  varia- 
tions as  regards  dimensions,  etc. 

The  Bristol  Scout,  Type  D 

The  original  Bristol  scout  had  an  area 
of  only  156  sq.  ft.,  whereas  the  type  D 
shown  in  the  accompanying  illustrations 
has  a  total  wing  area  of  200  sq.  ft.  In 
general  outline  the  type  D  is  very  similar 
to  the  original  Bristol  scout,  the  rudder, 
tail  plane  and  fins,  as  well  as  the  body  and 
main  planes,  being  of  almost  identical 
shape.  The  body  is  somewhat  deeper  in 
front,  and  the  cowling  is  slightly  different, 
but  otherwise  the  machine  remains  true  to 
its  prototype.  Unlike  several  other  makes 
of  single-seater  tractors,  the  Bristol  has  its 
wing  bracing  wires  arranged  in  the  plane 
of  the  staggered  struts,  a  feature  that  has 
been  considered  undesirable  on  account  of 
the  extra  drag  stress  it  may  impose  on  the 
internal  bracing  of  the  top  plane,  but  in 
the  case  of  the  Bristol  any  such  tendency 
is.  countered  by  fitting  external  drag  wires 
running  from  the  upper  and  lower  ends  of 
the  rear  interplane  struts  to  the  front  of 
the  fuselage.  That  this  form  of  bracing 
is  adequate  would  appear  to  be  proved  by 
the  fact  that  to  the  best  of  our  knowledge 
no  Bristol  scout  has  ever  shed  its  wings 


in  the  air.  Several  variations  of  the 
Bristol  type  D  have  been  built.  With  the 
exception  of  the  fitting  of  different  en- 
gines and  minor  alterations,  they  have 
not,  however,  been  greatly  different  from 
the  machine  illustrated.  To  mention  only 
one,  there  was  the  100  h.p.  Clerget-engined 
machine,  which  had  a  slightly  different 
cowl,  and  had  a  rotating  "spinner"  fitted 
over  the  propeller  boss. 

The  Bristol  Scout,   Type  F 

The  development  of  the  type  D  scout 
takes  the  form  of  a  single-seater  tractor, 
designed  for  a  much  more  powerful  en- 
gine than  was  the  type  D.    In  connection 


with  the  type  F  it  should  be  pointed  out 
that  whereas  the  general  arrangement 
drawings  and  the  particulars  in  the  two 
tables  refer  to  a  machine  fitted  with  a  200 
h.p.  Sunbeam  "Arab"  engine,  the  machine 
sometimes  has  a  slightly  different  arrange- 
ment, in  which  the  nose  of  the  machine  is 
of  different  shape,  owing  to  the  fact  that 
the  engine  is  a  radial  air  cooled,  the 
Cosmos  Mercury  engine.  In  addition  to  the 
fact  that  it  is  fitted  with  a  different 
engine,  the  type  F  Bristol  scout  shows 
variations  in  nearly  all  its  other  com- 
poment  parts,  having,  in  fact,  practically 
no  resemblance  to  the  original  Bristol 
scout.  Thus  it  will  be  seen  that  the  type 
F  has  its  lower  plane  of  smaller  chord 
and  span  than  the  top  plane.  The  wing 
tips  also  are  of  different  shape,  while  the 
various  tail  members  are  totally  different 
in  shape.  Owing  to  the  deeper  nose  and, 
generally  speaking,  greater  side  area  in 
front,  a  fixed  vertical  fin  is  fitted  in  front 
of  the  rudder.  The  wing  bracing  is  char- 
acterized by  centre  section  and  inter- 
plane struts  of  N  formation,  and  the 
dihedral  angle  has  disappeared.  An  ex- 
amination of  the  accompanying  table  of 
performance,  etc.,  is  instructive.  It  will 
be  seen  that  while  the  type  D  had  a  wing 
loading  of  6.25  lbs.  per  sq.  ft.  and  a  load- 
ing of  14.7  lbs.  per  h.p.,  the  corresponding 
figures  for  the  type  F  are  8.08  and  10, 
respectively.  The  speed  near  the  ground 
is  100  m.p.h.  and  138  m.p.h., -respectively, 
while  the  climb  to  10,000  ft,  occupies  18.5 
mins.  in  the  case  of  type  D,  and  only  8.5 
mins.  for  the  type  F.  It  is  thus  seen  that 
it  would  appear  that  "performance"  is  far 
more  a  question  of  load  per  h.p.  than  it  is 
one  of  wing  loading,  and  that  it  is  in  fact 
only  the  question  of  a  reasonably  low 
landing  speed  which  prevents  one  from 
employing  a  much  higher  wing  loading 
than  is  generally  found. 


Front  views  of  the  Bristol  aeroplanes 
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The  Bristol  Monoplane 

With  the  exception  of  the  very  earliest 
days  of  the  war,  there  has  been,  at  any 
rate  in  Great  Britain,  a  remarkable  ab- 
sence of  aeroplanes  of  the  monoplane 
type.  Some  of  the  first  machines  to  go 
out  were,  it  is  true,  of  this  type,  as  for 
instance  the  Bleriots  and  Moranes,  but 
before  many  months  of  war  had  passed 
the  biplanes  were  rapidly  supplanting  the 
monoplanes,  and  during  the  last  two  years 
of  war  the  monoplane  was  hardly  if  ever 
seen.  This  may  appear  somewhat  strange, 
especially  as  the  monoplane  has  undoubted 
advantages  for  fighting  purposes,  giving 
as  it  does  a  much  better  view  forward 
and  upward.  Especially  is  this  true  of 
the  "parasol"  type  of  monoplane  in  which 
the  wings  are  on  a  level  with  the  eyes  of 
the  pilot,  but  for  some  reason  or  other  the 
type  has  not  found  general  favor.  Special 
interest,  therefore,  attaches  to  such  feu 
monoplanes  as  have  been  built  during  the 
war,  among  which  is  the  Bristol  mono- 
plane. This  machine,  it  will  be  seen  from 
the  accompanying  illustrations,  is  of  very 
pleasing  appearance,  with  its  stream-line 
body  and  crescent-shaped  wings.  Effi- 
ciency is  the  keynote  of  its  design,  with 
head  resistance  reduced  to  a  minimum. 
Thus  the  wing  section  employed  is  such  as 
to  allow  of  very  deep  wing  spars  which 
are  capable  of  taking  care  of  their  load 
with  a  minimum  of  external  aid,  in  the 
shape  of  one  wire  to  each  spar.  Lateral 
control  is  not  by  means  of  wing  warping, 
as  was  the  general  practice  in  monoplanes 
before  the  war,  but  by  ailerons  as  in  the 
biplanes.  This  form  of  lateral  control  is 
probably  chosen  in  view  of  the  deep  wing 
section,  which  would  tend  to  make  a  com- 
paratively rigid  wing  structure  difficult  to 
warp  and  liable  to  excessive  strain  if 
warping  were  employed.  In  order  to  give 
the  pilot  a  better  view  downwards — for- 
ward and  upward  is  already  as  good  as 
it  is  possible  to  make  it — openings  are  pro- 
vided in  the  inner  portion  of  the  wings, 
near  the  sides  of  the  fuselage,  and  one  is 
inclined  to  think  that  in  this  respect  at 
least  the  Bristol  monoplane  is  able  to  hold 
its  own  against  any  conceivable  biplane 
combination.  As  regards  performance : 
from  the  table  it  will  be  seen  that  near 
the  ground  the  monoplane  is  capable  of  a 
speed  of  130  m.p.h.,  which  is  distinctly 
good  for  an  engine  of  only  110  h.p.  At 
10,000  ft.  this  speed  has  dropped  to  117 
m.p.h.,  which  is  not  bad  considering  that 
the  engine  is  a  rotary.  The  climb  also  is 
quite  good,  the  first  5,000  ft.  only  taking 
3jS  mins.,  while  10,000  ft.  is  reached  in  9 
mins.  As  the  landing  speed  is  certainly 
not  unduly  high,  it  appears  that  taking  it 
all  round,  the  monoplane  is  able  to  hold 
its  own  against  the  biplane  for  perform- 
ance, and  there  can  be  no  doubt  that  as 
regards  visibility  the  monoplane  has  it  all 
its  own  way.  For  peaceful  purposes  we 
are  not  at  all  certain  that  the  last  has 
been  heard  of  the  monoplane  type  of 
machine. 

The   Bristol  Fighter 

Probably  the  best  known  of  the  Bristol 
products  during  the  war  is  the  Fighter 
(F2b).  This  machine  has  been  exten- 
sively used  for  fighting,  reconnaissance, 
etc.  The  impression  one  receives  on  ex- 
aminating  the  F2b  is  that  it  was  designed 
in  the  first  instance  for  the  purpose  for 
which  it  was  intended,  and  not  merely 
designed  from  the  aero-dynamical  point 
of  view  and  afterwards  rigged  up  for 
certain  purposes  for  which  machines  hap- 
pened to  be  required.   There  is  a  decided 
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difference  between  the  two  methods.  Thus 
it  will  be  observed  that  the  designer  quite 
evidently  had  in  his  mind  to  provide  as 
free  a  field  aft  as  possible,  and  to  this  end 
he  chose  to  flatten  the  fuselage  out  to  a 
horizontal  knife  edge,  bringing  the  vari- 
ous tail  members  down  lower  out  of  the 
way  of  the  gun.  Also  the  flat  top  of  the 
body  bears  evidence  of  this  intention. 
Again,  it  was  desired  to  place  the  gunner 
and  pilot  high  in  relation  to  the  top  plane, 
and  to  do  this  would  have  meant,  with  the* 
ordinary  arrangement,  a  very  deep  body 
with  consequent  large  maximum  cross- 
sectional  area.  To  avoid  this  the  lower 
plane  is  not  attached  to  the  body,  but 
runs  right  underneath  and  some  distance 
below  the  bottom  of  the  fuselage.  This 
arrangement  has  resulted  in  a  somewhat 
more  complicated  undercarriage  attach- 
ment, but,  everything  considered,  there  is 
little  doubt  that  it  has  been  worth  while. 

From  the  table  it  will  be  seen  that  the 
performance  of  the  F2b  with  Rolls-Royce 
"Falcon"  engine  is  very  good  indeed.  A 
feature  of  this  machine  which  will  not  be 
found  in  the  table  and  which  cannot  be 
put  in  table  form  owing  to  the  absence  of 
any  standard  of  comparison  is  the  excel- 
lent stability  of  this  machine.  We  are 
informed  by  pilots  that  although  she  is 
not  in  the  least  sluggish  on  the  controls 
the  Bristol  Fighter  is  endowed  with  a 
remarkable  amount  of  inherent  stability, 
which  renders  her  particularly  easy  to  fly. 
It  would,  therefore,  appear  that  Captain 
Barnwell  has  managed  to  find  the  solu- 
tion to  the  problem  of  good  stability  com- 
bined with  ease  of  control,  a  fact  which 
should  be  extremely  valuable  for  post- 
war aeroplanes. 

The  Bristol   "All-Metal"  Biplane 

From  the  earliest  days  of  aviation  the 
question  of  wood  versus  metal  construc- 
tion has  been  the  subject  of  discussion, 
and  both  methods  have  had  their  sup- 
porters. Up  till  the  present,  however, 
the  wood  construction  has  been  pre- 
dominating, at  any  rate  in  Great  Britain. 
Particular  interest  therefore  attaches  to 
the  few  examples  of  the  metal  construc- 
tion method  that  have  been  built.  Among 
these  is  the  Bristol  type  MRI,  shown  in 
the  accompanying  illustrations.  It  will 
be  seen  that  although  the  Ail-Metal  ma- 
chine is  of  somewhat  larger  dimensions 
than  the  Bristol  Fighter,  the  loaded  weight 
of  the  two  machines  is  practically  the 
same.    Against  this  must  be  put  the  fact 


The  Bristol  Fighter,  equipped  with  a  Rolls-Royce  or  Hispano  Suiza  engine 


that  the  MRI  has  a  170  h.p.  Hispano 
engine,  while  the  F2b  has  a  260  h.p.  Rolls- 
Royce.  The  All-Metal  carries,  however, 
slightly  more  fuel  than  does  the  B.F. 
The  loading  per  sq.  ft.  is  somewhat 
smaller  for  the  larger  machine,  but  the 
load  per  horsepower  is  considerably 
greater,  thus  accounting  for  the  fact  that 
the  MRI  has  not  so  good  a  performance 
as  the  F2b.  It  might  be  added  that  the 
weight,  empt3r,  of  the  B.F.  is  1,750  lbs., 
and  that  of  the  MRI  1,700  lbs.  It  may, 
therefore,  safely  be  concluded  from  these 
particulars  that  there  is  no  reason  to  sup- 
pose that  an  all-metal  aeroplane  cannot 
be  built  as  light,  or  nearly  so,  as  one  con- 
structed in  the  ordinary  way  of  wood. 
There  can  be  little  doubt  that  for  use  in 
tropical  climates,  such  as  will  be  encoun- 
tered by  the  post-war  commercial  aero- 


plane, the  metal  construction  will  be  better 
able  to  withstand  the  changes  in  tem- 
perature than  will  one  built  largely  of 
wood,  and  while  we  should  not  care  to 
assert  that  the  days  of  wood  construction 
for  aeroplanes  are  over,  we  do  think  that 
metal  construction  will  be  more  general 
in  the  future  than  it  has  been  in  the  past. 

The  Bristol  Triplane 

While  for  her  largest  machines  Italy 
has  to  a  great  extent  pinned  her  faith  in 
the  triplane,  as  instanced  by  the  large 
Caproni  triplane  bombers,  there  has  been 
in  Great  Britain  a  tendency,  rightly  or 
wrongly,  to  adhere  to  the  biplane  type, 
even  for  very  large  machines.  That  ex- 
cellent results  may  be  obtained  by  the 
biplane  form  has  been  amply  demonstrated 


1052       AERIAL  ACE  WEEKLY,  August  18,  1919 


Table  of  weights,  etc.,  and  performance  of  "  Bristol  "  machines. 


Type  of 
machine. 


Scout  D  . . 
Scout  F  . . 
Monoplane 
Fighter 

F2B. 

"  All- 

Metal  " 
Bomber  . . 


Engin 


Type 


Le  Rh. 

S.A. 
Le  Rh. 

R.R. 

H.S. 
4S.D. 


HP. 


80 
260 
110 
264 

170 

250 


Weight 
of 

machine 
(loaded). 


lbs. 


1,250 
,  1 00 

1.300 

2,800 

2,810 

10.200 


Fuel 
capacity 
(gallons). 


27 
32 
20 

45 

5° 
400 


c  5 
«  a 

«  a 


Speed 
(m.p.h.). 


S5  2 


IOO 
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"5 
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"3 
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90 
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20 
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49 
48 

47 

55 


lbs. 


6- 25 
8-08 
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6-13 
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io-o 
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-°'5 
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ll 


lbs. 


60 
270 
80 

270 

270 
2,960 


Le  Rh.  =  Le  Rhone. 


S.A. 


Sunbeam  "  Arab."  R.R.  =  Rolls-Royce. 
S.D.  —  Siddeley-Deasy  ("  Puma  ")■  


H.S.  =  Hispano-Suiza. 


Table  of  dimensions  of  "  Bristol  "  machines. 
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plane 

Span  81 

feet  8 

ins.,  chord 

8  (eet  6  ins.,  ar 

ea  650  sq.  ft. 

by  the  large  four-engined  Handley  Page, 
but  it  may  be  doubted  whether  the  tri- 
plane  form  has  been  as  extensively  tested 
as  it  deserves.  The  object  of  the  Bristol 
Bomber  was  to  provide  a  high-speed  ma- 
chine for  bombing  or  passenger  carrying, 
capable  of  lifting  a  considerable  load  in 
addition  to  the  weight  of  crew  and  fuel. 
The  "Braemer,"  as  the  Bristol  Bomber  is 
called,  is  driven  by  four  Siddeley-Deasy 
"Puma"  engines,  developing  a  total  of 
1,000  h.p.  at  1,500  ft  Two  of  the  engines 
drive  tractors  while  the  other  two  drive 
pushers,  after  the  manner  of  the  large 
Handley  Page.  The  two  tractors  have  a 
diameter  of  9  ft.  10  in.  and  a  mean  pitch 
of  6  ft.  11  in.,  while  the  diameter  of  the 
pushers  is  9  ft.  2  in.  and  the  pitch  7  ft. 
2l/-2  in.  The  two  pilots'  seats  are  placed 
side  by  side  in  the  fore  part  of  the  body, 
some  distance  ahead  of  the  leading  edge 
of  the  planes,  while  the  extreme  nose  of 
the   fuselage  is  occupied  by  a  gunner. 


Well  aft  in  the  body  is  another  cockpit 
with  two  guns  mounted  on  a  turntable, 
while  a  fourth  gun  is  mounted  on  another 
gun  ring  in  the  floor  of  the  fuselage. 
The  machine  is  thus  well  capable  of  look- 
ing after  herself  as  regards  defensive 
gun  arrangements.  The  following  instru- 
ments are  carried : 

On  dashboard :  2  air  speed  indicators. 
4  radiator  themometers,  4  revolution  in- 
dicators, 4  Liberty  switches  and  volt- 
meters, 1  switchbox  for  electric  lighting, 
1  altimeter,  1  cross  level,  1  watch.  Elec- 
tric lighting  set  for  each  instrument. 

Below  dashboard  :    1  compass. 

In  forward  compartment:  1  air  speed 
indicator,  1  altimeter,  1  high  altitude  bomb 
sight.    These  are  for  bomb  dropping. 

Rear  of  pilot's  seat:  1  air  speed  indi- 
cator,  1   altimeter,   1   gyro  bomb  sight. 


Flowmeters  for  petrol.  These  are  for 
bomb  dropping. 

On  engine  housings :  4  oil  pressure 
gauges. 

The  weight  of  the  machine  empty  is 
9,300  lbs.,  and  she  carries  400  gallons 
of  petrol,  40  of  oil,  and  30  gallons  of 
water.  After  allowing  360  lbs.  for  two 
pilots,  the  machine  is  still  capable  of 
lifting  another  3,000  lbs.,  bringing  the 
total  loaded  weight  up  to  16,200  lbs. 
The  wing  loading,  it  will  be  seen,  is 
fairly  high,  lbs.  per  sq.  ft.,  and  the 
load  per  horsepower  is  16.2  lbs.  The 
speed  at  ground  level  is  106  m.p.h.,  which 
is  not  bad  for  such  a  large  machine,  and 
the  climb  to  10,000  ft.  only  takes  35  min- 
utes. Naturally  the  performance  cannot 
compare  with  that  of  the  smaller  machines, 
but  for  a  weight  lifter  it  is  not  by  any 
means  poor,  and  the  machine  might  make 
a  good  commercial  aeroplane  for  carrying 
large  loads. 


The  Bristol  monoplane  makes  a  speed  of  130  m.p.h.  with  a  110  h.p.  Le  Rhone  engine 
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SOME  PROBLEMS  IN  THE  DESIGN  OF  WOOD  PROPELLERS 

Relative  Value  of  Different  Woods.     Advantages  and  Disadvantages 
of  Different  Methods  of  Blade  Tipping 

By  LESLIE  V.  SPENCER,  M.  E. 


IT  is  safe  to  say  that  no  part  of  the 
modern  aircraft  has  been  given  more 
attention  from  the  design  and  con- 
struction standpoints  than  the  propeller. 
Yet,  in  the  majority  of  cases,  there  is 
perhaps  no  unit  of  the  ship  that  gives 
more  trouble.  There  are  so  many  things 
to  be  taken  into  account  in  making  the 
stick,  and  so  many  different  types  and 
species  of  woods  that  can  "be  employed, 
that  development  and  research  work  or 
this  part  alone  occupy  as  important  a 
place  in  aeronautical  engineering  work  as 
is  given  to  the  design  of  the  engine  or  of 
the  plane  itself.  Not  only  that,  but  after 
the  propeller  is  constructed,  very  elabo- 
rate precautions  must  be  taken  to  main- 
tain it  at  a  constant  moisture  content 
when  in  storage,  else  warping  and  crack- 
ing or  parting  of  the  laminations  will 
result,  rendering  the  screw  of  little  value 
from  the  service  viewpoint.  In  addition 
to  all  this,  some  means  of  covering  or 
sheathing  the  blades  is  most  advisable  tc 
protect  them  against  tall  grass,  water 
spray,  pebbles  and  the  like,  all  of  which 
are  enemies  of  the  rapidly  revolving 
blades. 

When  it  is  further  considered  that  any 
given  shape  and  size  of  propeller  is  usual- 
ly suited  to  only  one  design  of  plane, 
necessitating  a  different  screw  for  each 
type  of  plane,  it  will  be  seen  that  the  fly- 
ing field  having  several  different  models 
or  types  of  planes  in  its  equipment  will 
be  confronted  with  the  problem  of  stor- 
age for  a  large  number  of  different  shapes 
and  sizes  of  propellers. 

Propeller  Woods 

A  great  many  propellers  of  nearly  every 
practical  species  of  wood  have  been 
whirled  to  destruction  at  the  propeller 
testing  laboratory  at  McCook  Field,  and 
from  the  results  obtained,  it  appears  that 
oak  is  the  most  satisfactory  wood  for  pro- 
pellers from  the  standpoint  of  strength. 
Where  screws  made  of  many  other  woods 
could  not  withstand  the  required  whirl- 
ing speeds  used  in  the  tests,  the  oak  pro- 
pellers in  nearly  every  instance  under- 
went the  tests  without  breaking. 

Walnut  has  proved  itself  almost  the 
equal  of  oak,  and  where  properly  de- 
signed, propellers  of  this  wood  are  un- 
doubtedly entirely  satisfactory.  Walnut, 
however,  is  harder  to  obtain  with  satis- 
factory grain  than  oak,  so  that,  all  things 
considered,  oak  has  a  shade  the  advan- 
tage. 

It  must  be  remembered  that  this  refers 
only  to  the  strength  characteristic  of 
woods.  In  some  instances  the  weight  of 
the  wood  must  be  given  great  considera- 
tion, and  as  both  walnut  and  oak  are 
heavy  woods,  they  might  not  always  be 
most  desirable,  everything  taken  into  ac- 
count. In  general,  in  selecting  the  wood 
for  a  given  type  of  propeller,  account 
must  be  taken  of  the  tendency  to  warp, 
the  weight  and  the  strength,  so  that  sim- 
ply because  a  wood  is  very  strong  is  not 
conclusive  evidence  that  it  is  desirable. 

Another  very  satisfactory  propeller 
wood  is  Honduras  mahogany,  and  while 
many  species  of  mahogany  have  a  ten- 
dency to  split  or  warp,  this  variety  seems 
well  suited  to  propeller  work.  The  aver- 
age run  of  commercial  mahogany,  how- 


ever, does  not  appeal  to  be  very  well 
adapted  to  propeller  making  for  lack  of 
strength.  African  and  Philippine  ma- 
hogany is  not  very  highly  regarded 
for  propellers  because  of  this  cracking  and 
warping  habit  under  load.  Perhaps  these 
differences  between  the  various  species 
of  the  wood  are  due  in  large  measure  to 
the  fact  that  mahogany  as  a  designation 


Figure  1 

Cross  section  of  a  flat  sawn  blade.     The  use 
of  quarter-sawed  wood  would  result  in  more 
nearly   parallel   growth  rings 


for  woods  is  a  much  abused  term,  in  that 
the  characteristics  of  the  different  types 
vary  widely,  so  much  so  that  it  is  often 
considered  that  many  species  of  woods 
that  go  under  the  name  of  mahogany  are 
in  reality  not  mahogany  at  all,  but  very 
likely  some  related  wood  having  some- 
what the  same  appearance. 

Cherry  is  another  wood  that  has  given 
highly  satisfactory  results  in  the  construc- 
tion of  most  standard  types  of  propellers. 
The  wood  possesses  great  strength,  and 
has  a  certain  elasticity  or  "give"  to  it 
that  is  often  a  desirable  feature,  especially 
in  certain  designs  of  screws. 

Poplar  and  spruce  are  good  woods  for 
the  ordinary  propeller  shapes,  although 
not  recommended  for  sticks  that  are  of  a 
design  which  has  a  tendency  to  fluttering 
at  high  speeds.    Spruce  is  comparatively 


Figure  2 

Dimensions  of  a  good  type  of  brass  tip  for 
ordinary  service  conditions 

weak  in  tension  (weaker  than  oak,  walnut 
or  mahoganvl. 

Prima  vera  has  also  been  experimented 
with,  but  it  is  not  very  highly  regarded 
for  propellers.  Being  a  very  hard  and 
dense  wood,  it  is  heavy,  afid  its  hardness 
leans  to  brittleness,  which  often  has  re- 
sulted in  cracking  under  test  loads.  It  is 
possible  that  there  is  not  enough  elastictiy 
to  the  material  to  take  care  of  sudden  ap- 
plications of  heavy  loads,  and  as  prima 


vera  does  not  appear  to  have  advantages 
that  many  domestic  woods  have,  while  at 
the  same  time  it  possesses  several  disad- 
vantages, it  does  not  appear  to  merit 
much  consideration  for  the  purpose. 

There  are,  of  course,  various  combina- 
tions of  woods  that  have  proved  very 
satisfactory  in  the  construction  of  pro- 
pellers, such  as  mahogany  and  walnut, 
oak  and  cherry,  etc. 

Quarter  Sawing 

With  the  object  of  reducing  warping 
and  curling  of  the  blades,  it  is  advisable 
to  use  quarter-sawed  laminations  in  pref- 
erence to  flat-sawed  pieces,  this  applying 
more  particularly  to  our  domestic  species 
of  woods.  Where  flat-sawed  material  is 
employed,  usually  the  direction  of  the 
growth  rings  in  the  several  laminations  is 
such  that  unequal  warping  results  from 
variations  in  the  moisture  content.  The 
illustration,  figure  1,  shows  a  cross-sec- 
tion of  a  blade  made  from  flat-sawed 
stock,  which  brings  out  the  point.  The 
tendency  to  warping  could  have  been 
greatly  reduced  or  eliminated  by  employ- 
ing material  having  these  growth  rings 
running  in  approximately  parallel  lines. 
Methods  of  Blade  Tipping 
No  process  of  tipping  the  blades  of  pro- 
pellers (particularly  the  leading  edges) 
has  as  yet  been  devised  that  is  entirely 
satisfactory  from  all  standpoints,  although 
the  development  of  the  use  of  such  mate- 
rials as  pig  skin,  linen  and  cotton  has 
been  very  satisfactory  as  a  whole.  These 
coverings  have  shown  good  results  where 
sand  and  gravel  and  long  grass  are  en- 
countered, as  well  as  proving  quite  satis- 
factory as  protection  against  wet  grass, 
rain  and  water  spray  under  moderate  con- 
ditions of  exposure.  But  where  the  pro- 
peller is  subjected  to  severe  service  con- 
ditions, such  as  the  necessity  for  coping 
with  long  or  tough  grass,  gravel,  flying 
chips  and  water  spray,  metal  tips  of  cop- 
per or  brass  are  as  yet  the  only  means 
of  protection  that  have  met  with  any  de- 
gree of  success. 

It  might  be  well  here  to  draw  a  distinc- 
tion between  the  tipping  or  covering  of 
blades  for  the  purposes  above  mentioned 
and  the  coating  of  propellers  by  any  one 
of  the  several  methods  now  practiced  for 
protecting  against  moisture.  The  most 
generally  used  process  for  moisture  ex- 
clusion is  by  .coating  the  entire  screw 
with  aluminum  leaf,  this  usually  being 
nut  on  over  the  regular  tips  that  are  ap- 
plied for  protection  against  abrasion. 
Thus,  while  an  outer  coating  of  this  kind 
is  often  applied,  particularly  where  a  pro- 
peller is  to  be  in  storage  for  any  length 
of  time,  it  is  not  intended  as  a  guarantee 
against  chewing  or  wearing  of  the  blades, 
but  is  merely  a  moisture-proofing  scheme, 
and  is  to  be  distinguished  from  the  pro- 
tective tips. 

Copper  and  Brass  Tips 

There  are  two  classes  of  service  for 
which  the  metal  tips  of  copper  or  brass 
seem  to  be  the  only  kind  suitable.  These 
are  training  planes  and  seaplanes  or  flying 
boats.  With  the  watercraft,  it  is  evident 
that  the  greatest  protection  must  be  af- 
forded against  the  constant  water  spray 
when  the  seaplane  is  on  or  close  to  the 
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water  surface,  and  nothing  short  of  a 
metal  leading  edge  seems  to  be  satisfac- 
tory. With  training  planes,  due  to  the 
service  they  perform,  the  propellers  are 
of  necessity  given  very  severe  usage,  since 
the  plane  must  do  a  great  deal  of  taxi-ing' 
and  warming  up  of  the  engine.  About 
half  the  time  that  a  training  plane  engine 
is  running  the  ship  is  on  the  ground, 
which  means  that  the  propeller  of  such  a 
plane  is  subjected  to  abrasion  from  one 
cause  or  another  to  a  very  much  greater 
extent  than  that  of  a  plane  in  regular 
service,  since  the  latter  is  usually  in  the 
air  a  good  share  of  .its  engine's  running 
time. 

It  is  true  that  at  most  training  fields, 
measures  have  been  taken  to  protect  the 
screws  as  much  as  possible  by  having 
wooden  platforms  or  concrete  pavements 
on  which  the  planes  are  run  whenever  the 
engine  is  to  be  operated  for  any  length  of 
time  on  the  ground.  This,  of  course,  re- 
duces the  chances  for  abrasion  from  the 
picking  up  of  loose  matter,  but  it  is  of  no 
value  as  soon  as  the  plane  is  put  through 
taxi-ing  manceuvers  such  as  required  to 
give  the  student  a  working  knowledge  of 
the  ship  before  it  goes  into  the  air. 

Earlier  difficulties  with  the  heavy  metal 
tips  are  now  in  a  large  measure  overcome 
by  accurately  locating  the  holes  in  the 
metal  so  that  the  attaching  rivets  or 
screws  will  be  in  exactly  the  same  posi- 
tions with  respect  to  the  two  blades,  thus 
preserving  the  balance  of  the  propeller, 
and  also  by  carefully  staggering  and  lo- 
cating the  rivets  or  screws  so  that  there 
is  less  tendency  to  split  the  wood  and  to 
pull  loose  due  to  the  high  centrifugal 
forces  set  up  in  operation. 

Of  course,  the  metal  tip  is  not  satisfac- 
tory for  the  very  light  type  of  propeller 
which  tapers  down  to  quite  a  thin  tip. 
It  is  very  difficult  to  attach  the  metal  tip 
to  such  a  blade  without  the  sqrews  split- 
ting the  thin  wood  or  pulling  out  when 
the  propeller  gets  in  service.  Further, 
the  light  blade  is  prone  to  fluttering  ex- 
cessively when  metal  covered,  a  disadvan- 
tage that  soon  means  cracking  of  the 
wood  or  of  the  tip  or  both.  The  pro- 
peller must  have  sufficient  body  to  form  a 
satisfactory  "anchorage"  for  the  metal 
sheathing,  which  limits  this  kind  of  tip- 
ping to  the  heavier  sticks  such  as  used 
on  seaplanes,  large  service  machines  and 
most  training  planes. 

An  important  consideration  in  the  use 
of  metal  tips  is  the  lapping.  There  have 
been  many  instances  where  poor  solder- 
ing or  improper  position  of  the  seam 
have  resulted  in  the  tips  pulling  loose  or 
opening  up  in  service.  It  is  best  to  have 
the  lap  at  the  leading  edge,  the  metal 
being  carried  around  on  either  side  of  the 
edge  so  that  there  is  a  double  thickness 
at  this  point.  The  seam  should  be  on  the 
back  face  of  the  blade.  The  English 
specifications  call  for  a  lap  on  either  side 
of  the  edge  of  11  millimeters,  and  this 
has  proven  quite  satisfactory.  In  Amer- 
ican practice,  about  %  inch  is  best. 

As  to  the  matter  of  screws  or  rivets, 
the  general  rule  is  to  use  one  brass  screw 
per  square  inch  of  metal  surface,  or  one 
copper  screw  per  square  inch  of  sur- 
face. The  screws  should  of  course  be 
staggered  as  referred  to  the  front  and 
back  faces  of  the  blade,  and  they  should 
also  be  carefully  positioned  with  resnect 
to  the  grain  of  the  wood  so  as  to  elimi- 
nate as  far  as  oossible  chances  of  split- 
ting from  striking  the  grain  improperly. 
This  especially  applies  to  the  screws  at 
the  outer  ends  of  the  blades. 

In  designing  metal  tips,  care  should  be 
taken  to  bring  them  well  in  toward  the 
hub  on   the   leading   edge,   the  trailing 


edge  being  more  or  less  unimportant,  ex- 
cept in  the  vicinity  of  the  tip.  It  has  often 
been  found  that,  where  the  length  of  the 
tips  on  the  leading  edge  was  inadequate, 
chewing  would  take  place  along  that  por- 
tion of  the  edge  from  the  tip  in  toward 
the  hub,  where  otherwise  the  blade  was 
all  right.  The  length  of  the  tip  should 
be  anywhere  from  one-quarter  to  two- 
thirds  the  length  of  the  blade,  the  exact 
distance  being  dependent  upon  the  kind 
of  service  for  which  the  propeller  is  to 
be  used,  etc. 

A  typical  form  of  a  brass  tip  is  shown 
in  figure  2.  This  tip  is  best  made  of 
24-guage  material,  and  there  should  be 
114  screws  in  each  face  of  the  tip,  these 
screws  being  %  inch  No.  4.  Such  a  tip 
would  ordinarily  be  suitable  for  a  service 
plane  or  a  training  machine  subjected  to 
moderately  hard  usage. 

Referring  to  figures  3,  4  and  5,  some 


typical  cases  of  tip  failures  are  illustrated 
In  figure  3  the  blade  was  too  thin  for  the 
tip  and  the  resulting  flutter  cracked  the 
wood,  as  can  be  seen,  with  the  end  of  the 
metal  sheathing  finally  cracking  off.  Fig- 
ure 4  indicates  what  happens  to  a 
metal  tip  when  coming  in  contact  with  a 
stone  or  pebble  of  fair  size.  This  tip 
was  struck  on  the  leading  edge  by  the 
stone,  and  the  metal  was  split  in  several 
places  as  a  result.  Figure  S  illustrates 
a  case  where  the  tip  has  pulled  away  about 
%  inch  due  to  centrifugal  force  or  loose- 
ness of  the  attachment.  This  might  be 
the  result  of  using  the  wrong  kind  of 
screws  or  rivets,  or  from  not  correctly 
spacing  them. 

Cotton  and  Linen  Tipping 

Although  cbtton  and  linen  will  not,  of 
course,  give  the  tips  as  much  protection 

(Continued  on  page  1059) 


Figure  3 

This  blade  is  too,  thin  for  a  metal  tip.    Fluttering  cracked  the  wood  and  chipped  off  a  portion 

of  the  tip 

Figure  4 

Showing  a  cracked  tip  due  to  a  large  stone  hitting  the  leading  edge.     Even  the  metal  is  not 
protection  against  such  accidents 

Figure  5 

Centrifugal  force  has  pulled  this  tip  off  about  V4  inch — the  result  of  improper  attachment  or 
unsuitable  screws  or  rivets 
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PRELIMINARY  NAVAL  FLIGHT  INSTRUCTION 

By  NICHOLAS  S.  SCHLOEDER 


{Continued  from  page  1016) 
Turns 

TURNS  which  are  comparatively  "safe"  can  be  made  in 
great  variety,  but  an  exactly  correct  adjustment  of  bank 
and  curve  can  only  be  executed  by  exercise  of  much  care. 
In  most  turns,  the  pilot  either  skids  or  slips.  Skidding  out- 
ward results  from  too  little  "bank,"  which  compensates  for 
centrifugal  force;  or  conversely  stated,  too  much  "fudder." 
Slipping  inward  is  the  result  of  excessive  bank,  the  centrifugal 
force  being  insufficient  to  keep  the  machine  in  its  normal 
trajectory.  Usually  the  skid  or  slip  is  very  slight,  but  a  stu- 
dent should  strive  to  make  his  turn  as  nearly  perfect  as 
possible. 

Certain  suggestions  will  assist  a  student  in  a  proper  adjust- 
ment of  controls.  First  of  all,  it  is  usually  necessary  to  de- 
press the  nose  to  make  up  for  loss  of  speed  on  a  turn.  In 
relation  to  this,  overbanking'  has  a  tendency  to  raise  the  nose, 
as  skidding  has  to  depress  it.  Another  point  to  remember  is 
that  students  invariably  begin  turns  too  vigorously,  the  cause 
of  nearly  all  imperfection  in  turning.  To  make  embryo  avia- 
tors feel  their  turns  is  the  subject  of  much  vain  pleading  on 
the  part  of  instructors.  Lastly,  the  proper  sequence  in  the  use 
of  the  various  controls  is  very  important.  Though  theoret- 
ically, all  controls  should  be  used  at  once,  the  following  em- 
pirical rules  for  students  should  be  helpful.  Firstly:  Use 
elevators  to  depress  nose  slightly.  Secondly:  For  left-hand 
turns  aileron  to  moderate  bank,  and  lastly :  Apply  rudder.  For 
right-hand  turns,  aileron  and  rudder  may  be  applied  simulta- 
neously. 

The  difference  between  turns  to  the  left,  and  right,  is  due  to 
the  action  of  torque.  Though  any  tendency  to  confine  one's 
self  to  a  habitual  turn  one  way  or  another  should  be  discour- 
aged, yet  it  must  be  learned  that  greater  care  is  exercised  in  all 
evolutions  to  the  left.  Skidding  is  far  more  common  on  left 
turns  because  a  student  forgets  that  torque  alone  is  sufficient, 
and  therefore  by  ruddering  even  slightly  to  the  left,  excessive 
rudder  action  results.  Positive  left  rudder  should  never  be 
applied  unless  a  sharp  turn  is  desired,  in  which  case  the  bank 
must  be  correspondingly  steep.  For  moderate  turns  to  the 
left  a  release  of  the  customary  right  rudder  is  sufficient. 

A  student  must  learn  by  feeling.  Wind  on  the  side  of  his 
face  will  assist.  Wind  pressure  felt  on  outside  denotes  a  skid, 
on  the  inner  side,  a  slip.  Of  the  two,  skidding  is  more  objec- 
tionable and  far  more  common.  For  all  altitudes  above  a  few 
feet,  it  is  a  more  unstable  condition,  implying  the  use  of 
excessive  rudder,  which  on  left  turns  where  a  tendency  to  stall 
exists,  directly  invites  a  spin. 

To  illustrate  this  point,  a  common  method  of  spilling  fol- 
lows a  course  something  like  this :  A  student  has  a  low- 
powered  machine,  we  will  assume.  He  is  close  to  the  water 
and  is  about  to  make  a  turn.  He  is  anxious  to  "get  around," 
we  will  say.  He  applies  hard  rudder.  The  machine  skids,  as 
considerable  bank  is  necessary  to  compensate  the  centrifugal 
force  outward,  which  of  course,  the  student  fails  to  execute. 
Now  the  machine,  moving  as  it  does,  sideways  as  well  as 
forward,  thereby  loses  some  of  its  lifting  power  and  conse- 
quently settles.  The  student  now  becomes  alarmed,  fearing 
that  he  will  strike  the  water  before  completion  of  his  turn. 
He  instinctively  pulls  back  his  elevators,  hoping  to  raise  him- 
self. What  has  resulted?  He  is  now  in  an  ideal  position 
for  a  spin — rudder  hard  over,  elevators  pulled  back.  A  bump 
sends  the  nose  up,  and — over  he  snaps,  tail  up,  outer  ,  wing 
lifted,  hitting  the  water  at  an  oblique  angle.  Some  one  on 
the  beach  shouts  "sideslip !"  which  is  once  more  incorrectly 
held  responsible ;  whereas  in  fact,  it  was  nothing  less  than 
the  first  part  of  a  spin,  due  originally  to  a  skid. 

If  a  student  is  taught  to  begin  a  turn  cautiously,  it  is  not 
necessary  to  impress  upon  him  the  need  of  aileroning  and 
ruddering  against  a  turn  after  it  has  been  begun,  upon  the 
theory  that  it  takes  more  control  to  start  a  turn  than  to  main- 
tain it.  This  is  largely  true  only  of  sharp  turns.  Too  much 
control  at  the  start  with  subsequent  correction,  is  responsible 
for  the  jerky,  slovenly  turns,  alternately  steep  and  flat,  nose 
up  and  down,  so  characteristic  of  beginners. 

Getaways 

The  getaway  or  take-off  includes  three  distinct  phases,  fun- 
damentally the  same  on  all  machines,  though  differing  consid- 
erably in  the  length  and  degree  of  each  phase.  They  are,  in 
order,  raising  the  nose  of  pontoon  or  hull  clear  of  the  water; 
throwing  the  pontoon  on  the  step  over  the  surface  of  water, 
and  finally,  planing  on  the  surface  of  the  water  until  flying 
speed  is  attained  and  the  machine  takes  the  air. 


The  purpose  of  the  first  phase  is  to  clear  the  nose  of  ma- 
chine from  interference  by  waves.  The  elevators  are  pulled 
back  to  the  chest.  However,  in  smooth  water,  this  is  unnec- 
essary. Indeed,  it  is  desirable  to  hold  elevators  in  neutral 
whenever  the  sea  permits. 

To  force  a  machine  out  of  water  and  on  the  step,  the  yoke 
is  thrown  forward  when  the  nose  of  the  pontoon  has  reached 
its  maximum  height,  and  so  held  till  the  nose  slowly  drops 
as  the  machine  climbs  on  the  step,  when  the  elevators  are 
gently  pulled  back  to  neutral.  Considerable  pressure  is  often 
required  to  hold  the  elevators  forward,  though  in  some  ma- 
chines, as  the  Curtiss  R's,  the  machine  climbs  on  the  step  of 
its  own  accord. 

Many  beginners  experience  difficulty  in  knowing  they  are 
planing  on  the  surface.  The  fall  of  the  nose  and  increased 
speed  are  certain  indicators.    If  the  student  is  slow  to  dis- 


Two  flying  boats  from  the  Miami  Naval  Air  Station  going  to  the 
rescue  of  a  student  flyer  who  made  a  bad  landing 


cover  this  and  continues  to  hold  the  yoke  forward,  violent 
"porpoising"  or  rocking  forward  and  aft  will  result.  The 
student  should  under  no  circumstances  attempt  to  combat 
this  by  moving  his  elevators  backward  and  forward.  Simply 
pull  back  gently  to  neutral  as  before  noted,  and  the  "por- 
poising" stops  at  once.  Sometimes  the  piiot  pulls  back  too 
far,  so  that  the  machine  jumps  off  the  water  momentarily, 
before  attaining  air  speed,  a  condition  closely  approximating 
a  true  porpoise.  This  is  very  common  in  H-boats  and  R's, 
and  the  student  must  learn  to  distinguish  between  it  and  a 
true  porpoise,  which  is  always  the  result  of  controls  held  for- 
ward of  neutral. 

Difficulty  will  be  experienced  in  putting  a  machine  on  the 
step  whenever  the  engine  is  failing.  Many  devices  are  used  in 
such  cases.  Some  endeavor  to  rock  it  on ;  that  is,  by  jerking 
yoke  forward  and  back,  they  hope  literally,  to  throw  it  on. 
This  is  a  common  fallacy.  This  motion  constitutes  a  drag 
and  hinders  rather  than  helps  by  resultant  reduction  in  speed. 
Whenever  a  machine  must  be  "put"  on  the  step,  the  controls 
should  never  be  held  more  than  two-thirds  of  the  maximum 
distance  in  front  of  neutral.  Rocking  is  advisable  only 
throug'h  a  slight  arc  about  neutral.  I  have  found  that  an  arc 
from  neutral  to  slightly  in  front  of  it  is  the  most  effective; 
any  greater  radius  is  absolutely  fallacious.  Sometimes  a  slight 
rudder  and  aileron  action  is  helpful  to  overcome  the  chance 
of  a  vacuum  having  been  established  behind  the  step. 

All  other  methods  fail  where  the  shallow  water  method  will 
succeed.  Running  through  water  having  a  maximum  depth 
of  about  three  times  the  draught  of  the  machine,  to  a  mini- 
mum depth  equal  to  its  draught,  is  unfailing  where  the  ma- 
chine will  fly  at  all.  The  water,  having  no  chance  to  escape, 
piles  up  in  front  of  the  bow  of  the  pontoon,  so  that  the  ful- 
crum moves  far  back  to  the  rear  of  the  pontoon  and  with  this 
additional  leverage  the  machine  easily  attains  the  surface. 


1056       AERIAL  ACE  WEEKLY,  August  18,  1919 


The  final  phase,  the  take-off,  presents  no  special  difticultics. 
The  controls  are  held  in  neutral  as  the  machine  skims  over 
the  surface  until  flying  speed  is  attained,  when  it  takes  the 
air  without  assistance.  A  machine  should  never  be  dragged 
off.  Care  should  be  taken  to  keep  the  wings  level,  otherwise 
a  wing  tip  pontoon  will  bury  itself  in  the  water,  causing  the 
machine  to  swerve.  Only  with  R's  are  the  elevators  held  back 
of  neutral  in  the  take-off;  they  are  neutralized  at  once  upon 
clearing  the  water  to  prevent  stalling.  This  tendency  to  stall 
is  a  common  error.  Students  must  not  be  too  anxious  to 
climb;  this  will  take  care  of  itself,  and  will  certainly  not  be 
assisted  by  stalling. 

The  getaway  is  always  into  the  wind,  unless  as  on  the  high 
seas,  when  it  is  sometimes  advisable  to  run  parallel  to  the 
waves.  To  keep  a  machine  into  the  wind,  hard  rudder  is  fre- 
quently necessary,  especially  where  a  wing1  tip  pontoon  has 
caught  in  the  water.  Failure  to  keep  into  the  wind  is  the 
chief  failing  of  students.  Learn  to  keep  the  wings  level  and 
use  rudder  actively,  which  is  necessary  to  take-off  in  a  neat 
direct  course  into  the  wind. 

Landings 

Landings  are  the  bane  of  most  preliminary  students,  who 
are  inclined  to  exaggerate  their  importance  and  difficulty.  The 


1st  point  of  leveli 
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as  speed  is  the  best  insurance  against  adverse  air  currents 
just  above  the  water. 

The  second  phase,  the  first  point  of  leveling  off,  occurs 
between  fifteen  and  twenty-five  feet  up.  The  elevators  must 
be  gently  withdrawn,  otherwise  the  pilot  will  find  himself  in 
horizontal  position  before  he  is  within  striking  distance  of 
the  water. 

Indeed,  this  movement  should  be  so  regulated  that  the  third 
phase,  the  final  point  of  leveling  off,  should  not  occur  at  a 
greater  distance  than  about  three  feet  above  the  surface  of 
the  water.  When  this  occurs  directly  at  the  surface,  the  land- 
ing is  said  to  be  fast.  Thus,  the  position  of  this  point  deter- 
mines whether  the  landing  is  step  or  squash,  and  the  sequence 
of  subsequent  phases. 

The  fourth  phase,  loss  of  flying  speed,  occurs  simultane- 
ously or  after  contact  with  the  water  in  a  step  landing.  In 
slow  landings,  immediately  follows  the  completion  of  the 
third  phase,  which,  occurring  above  the  surface,  involves  an- 
other phase  non-existant  in  step  landings.  This  is  the  squash 
or  stall. 

A  machine  which  is  maintained  in  horizontal  flight  without 
power  soon  loses  its  flying  speed  and  settles  rather  precipi- 
tately. Now,  as  the  machine  drops  suddenly  on  the  water,  it 
is  important  to  make  the  contact  such  as  to  minimize  the 
chances  of  breakage,  as  well  as  to  prevent  a  rebound.  This 
is  accomplished  by  a  quick  withdrawal  of  the  yoke  which 
stalls  the  machine  and  makes  contact  on  the  rear  of  the  pon- 
toon back  of  the  step.  Thus  a  sharper  edge  for  settling  on  the 
water  is  presented,  thereby  preventing  a  bounce,  while  the 
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principle  part  of  a  landing,  briefly,  are  the  glide,  first  point 
of  leveling  off,  final  point  of  leveling  off,  loss  of  flying  speed, 
the  squash,  contact  with  water  and  final  penetration  of  water. 
Landing's  may  be  conveniently  divided  into  two  kinds,  differ- 
ing slightly  in  the  relative  time  and  place  of  these  phases,  and 
are  variously  called  speed  or  step  landings,  and  stall,  squash 
or  slow  landings. 

On  all  machines  save  F-boats,  it  is  not  particularly  advan- 
tageous to  assume  a  gliding  angle  before  the  engine  is  throt- 
tled. The  disadvantage  of  this  practice  results  from  the  rac- 
ing of  the  engine.  The  best  practice,  perhaps,  is  to  make  this 
throttling  simultaneous,  using  the  right  hand  to  slowly  cut 
the  power,  while  the  left  moves  the  yoke  forward.  The  cor- 
rect gliding  angle  should  be  assumed  at  once,  the  student 
adjusting  his  controls  accordingly,  after  which  he  must  strive 
to  hold  it  until  the  time  for  the  first  point  of  levelling  off  is 
reached.  The  right  rudder  must  be  taken  off  during  glide. 
Failure  to  do  this  is  a  very  common  fault.  Many  instructors 
exaggerate  the  importance  of  a  steep  gliding  angle.  Notice, 
I  speak  now  of  the  glide  to  a  landing,  which  should  always  be 
straight  into  the  wind  from  an  altitude  of  not  less  than  two 
hundred  feet.  In  such  cases,  favorable  conditions  are  prime, 
and  the  dangers  of  flat  glide  are  absent.  These  exist  only 
in  and  from  spirals,  etc.,  where  the  rudder  is  out  of  neutral. 
Remember,  spins  do  not  occur  with  neutralized  rudder,  and 
"slips  on  one  wing'"  only  through  positive  stalls.  Moderate 
glides  are  best  for  beginners,  as  it  aids  them  to  find  the  water 
and  so  shortens  the  period  of  instruction.  However,  the  stu- 
dent should  learn  to  glide  steeply  as  soon  as  he  can  land, 
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greater  penetration  of  the  water  acts  as  a  cushion  to  prevent 
breakage.  More  important  still,  the  tail  landing  implies  a 
maximum  angle  of  incidence,  which  markedly  increases  lift, 
and  thereby  arrests  the  suddenness  of  squash  and  force  of 
contact. 

The  last  phase,  final  penertation  of  water,  occurs  after  con- 
tact with  water  in  step  landings.  In  coming  off  the  step  no 
difficulty  is  experienced  save  in  R's,  when  a  tendency  to  por- 
poise exists.  Throwing  the  yoke  forward  is  the  quickest  way 
to  arrest  this. 

The  diagrams,  Figures  1  and  2,  illustrate  the  difference 
between  fast  and  slow  landings. 

Slow  Landing 

In  stopping  for  a  moment  to  consider  relative  advantages 
of  each  type,  it  mig'ht  be  stated  that  step  landings  are  not 
taught  preliminary  students.  It  will  be  readily  seen  that  if 
the  final  point  of  leveling  has  occurred  before  contact,  the 
pontoon  will  strike  on  its  nose  with  great  force,  thereby  either 
"nosing  in"  completely,  or  rebounding  again  to  ten  feet  or 
more,  where  it  will  again  be  necessary  to  open  the  throttle 
and  proceed,  as  recovery  otherwise  is  very  difficult  for  begin- 
ners. Squash  landings,  on  the  other  hand,  have  a  margin 
of  safety. 

The  point  of  original  leveling  does  not  present  special  diffi- 
culties, as  most  students  fix  this  within  the  proper  attitude. 
However,  there  is  a  tendency  to  pull  back  too  much,  so  that 
the  leveling  off  process  is  completed  too  soon.  In  that  event, 
it  will  be  necessary  to  throw  the  controls  forward  again. 
This  forward  and  backward  movement  of  the  yoke  is  known 
as  "fanning,"  and  it  is  more  or  less  essential  to  beginners. 
With  experience,  the  degree  to  which  fanning  is  done  is  mini- 
mized, so  that  it  is  practically  imperceptible,  but  all  fliers, 
however  experienced,  "fan"  their  approach. 

If  students  experience  difficulty  in  approximating  their  dis- 
tance from  the  water,  in  nearly  all  cases  this  is  because  they 
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The  path  taken  by  a  seaplane  in   making   a   fast   or  "step" 


look  directly  beneath  them.  They  should  look  as  far  ahead 
of  the  lower  wing  as  their  vision  permits. 

The  point  of  final  leveling  off  presents  greater  difficulties. 
The  student  places  this  at  the  proper  heig'ht,  but  fails  to  main- 
tain it  because  he  permits  the  machine  to  ascend  once  more. 
This  is  termed  "leveling  off  too  much,"  as  distinguished  from 
"leveling  off  too  high."  Figures  3  and  4  give  illustrations  of 
this  difference. 

Leveling  off  too  much  is  the  more  common  fault.  To  com- 
bat it  the  student  must  learn  to  act  quickly  and  throw  his 
control  forward  the  moment  he  finds  himself  once  more 
ascending,  always  remembering,  however,  to  pull  back  again 
the  instant  this  upward  movement  is  arrested.  Hence  the 
great  importance  of  fanning. 


Leveling  off  too  high.  Leveling  off  too  much 


Figure  3  Figure  4 


The  phase  which  includes  loss  of  speed  in  air  has  the  fac- 
ulty of  trying  the  patience  of  the  student,  for  he  appears  to 
dislike  holding  the  machine  level.  He  signalizes  this  as  a  rule 
by  either  a  premature  attempt  to  put  it  on  the  water,  with  a 
certain  rebound  at  this  great  speed,  or  by  heaving  back  in 
anticipation  of  the  time  to  squash,  which  results  in  a  veritable 
"zoom." 

Many  landings  hitherto  well  executed,  with  the  point  of 
loss  of  flying  speed  at  the  proper  heig'ht,  are  spoiled  by  failure 
to  "squash"  properly.  As  the  machine  settles  the  controls 
must  be  pulled  back  rapidly,  often  to  the  chest.  Bear  in  mind, 
no  matter  how  the  glide,  the  approach,  or  the  amount  of  fan- 
ning, always  be  sure  when  hitting  the  water  that  the  controls 
are  well  back  and  that  the  tail  of  the  pontoon  is  the  point  of 
contact.  Failure  to  do  this  is  the  cause  of  more  faulty  land- 
ings than  all  other  faults. 

It  is  better  to  level  off  too  high  than  too  low.  Some  stu- 
dents confuse  leveling  off  too  high  with  too  much,  and  there- 
fore attempt  to  compensate  by  steepening  the  glide.  This  only 
augments  either  error,  because  the  faster  the  glide,  the  quicker 
will  the  leveling  off  process  occur,  with  greater  resultant  reas- 
cension.  Others  hope  to  correct  these  faults  by  not  leveling 
off  at  all,  and  these  are  the  despair  of  instructors. 

Flexibility  in  controlling  and  a  resolution  to  land  on  the 
tail,  are  the  chief  aids  to  a  mastery  of  the  art  of  landing. 
Likewise,  the  student  must  ever  bear  in  mind  that  the  psycho- 
logical idea  uppermost  in  landing  is  not  to  put  machine  on 
water,  but  rather  to  permit  it  to  put  itself  on. 

Recovery  from  a  "bounce"  is  quite  important.  Where  the 
rebound  is  hard,  open  throttle  and  proceed,  particularly  when 
it  results  from  failure  to  level  off.  When  a  skip  is  slight,  it 
is  only  necessary  to  withdraw  controls  a  trifle.  Rebounds 
occur  on  slow  landings  from  failure  to  "squash"  machine  on 
the  tail  of  pontoon.  In  such  cases  throw  machine  forward  as 
it  travels  upward,  and  quickly  pull  controls  back  to  chest  as 
it  settles.  Generally  it  is  not  necessary  to  proceed  with  throt- 
tle from  a  bad  stall  landing,  for  the  first  contact  in  such  cases 
is  always  the  hardest. 

Sometimes  when  the  student  is  in  doubt  as  to  the  real  cause, 
it  is  permissible  to  give  half  throttle  and  hold  controls  back 
until  the  machine  settles  to  water.  This  is  called  a  power 
landing. 

Hitherto,  on  this  subject,  I  have  spoken  almost  exclusively 
of  longitudinal  control.  Now  it  is  quite  as  important  to  main- 
tain lateral  stability  as  in  flight.  Landing  on  one  wing,  caus- 
ing machine  to  swerve  violently,  places  great  strain  on  the 
structure. 

Not  the  least  important  is  the  use  of  rudder  in  order  to 
maintain  landing  directly  into  wind.  Cross-wind  landings 
result  in  side  drift,  usually  incorrectly  referred  to  as  a  skid. 
The  wind  will  carry  machine  sideways,  and  such  a  landing 
places  greater  strain  on  the  pontoon  structure.  To  minimize 
this  it  is  necessary  to  kick  rudder  into  direction  of  drift;  an 
attempt  to  overcome  this  drift  by  ruddering  against  it  will 
only  aggravate  the  fault.  This  is  a  very  important  feature 
of.  landing.  Should  a  true  skid  occur,  the  same  rule  will 
apply. 
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Spirals 

The  fundamental  principles  which  govern  spirals  are  much 
the  same  as  turns ;  in  one  case  the  motive  power  is  derived 
from  gravity,  in  the  other,  the  engine.  Many  students  forget 
this,  consequently  the  failure  to  bank  quite  as  much  as  on 
turns  results  in  the  common  fault  of  skidding.  This  is  par- 
ticularly bad  in  a  flat  glide,  as  it  invites  a  spin. 

In  executing  a  spiral,  the  rules  of  rudder  and  aileron  action 
apply  as  on  a  turn.  Care  must  be  taken,  inasmuch  as  gravity 
is  the  motive  power,  to  g'lide  straight  until  sufficient  momen- 
tum is  attained.  Overanxiety  to  begin  the  turn  is  a  com- 
mon fault. 

In  shooting  a  mark,  students  are  often  so  intent  on  reaching 
it  as  to  disregard  the  necessity  of  momentum,  with  consequent 
spills.  On  the  other  hand,  students  often  go  to  extremes  to 
avoid  a  flat  glide,  as  the  spiral  seems  to  confuse  their  judg- 
ment. Nosing  down  too  much,  while  it  is  not  dangerous,  is 
nevertheless  amateurish  and  inexpert.  A  pilot  should  not  lose 
over  one  thousand  feet  in  a  complete  turn,  which  is  a  safe 
margin  for  a  beginner. 

In  spiraling'  into  the  wind  for  a  landing,  if  the  pilot  finds 
that  he  cannot  quite  get  around,  it  is  preferable  to  land  cross- 
wind,  rather  than  take  a  chance  of  making  a  too  sharp  turn 
just  above  the  water. 

"Flipper"  spirals  will  be  considered  in  the  remarks  on 
inverted  control. 

Inverted  Control 

The  theory  of  inverted  control  in  air  flight  is  the  substitu- 
tion of  resistance  to  centrifugal  force  for  that  to  gravity.  In 
other  words,  an  inverted  control  turn,  commonly  called 
"flipper"  .  turn,  is  made  so  sharply  that  the  reaction  due  to 
centrifugal  force  becomes  more  potent  than  that  due  to  weight. 

As  may  be  presumed  from  this,  the  amount  of  bank  is  very 
great,  varying  from  about  forty  degrees  to  almost  vertical.  It 
can  easily  be  understood  that,  as  this  bank  increases,  the 
rudder  position  in  relation  to  the  horizontal  moves  from 
vertical  to  horizontal,  while  the  elevators  correspondingly 
move  from  horizontal.  Now  when  the  bank  is  great  enough 
to  imply  inverted  control,  this  change  has  progressed  to  the 
extent  that  the  rudder  is  more  or  less  horizontal,  the  elevators 
vertical.  Thus,  in  relation  to  gravity,  the  rudder  has  become 
the  elevator,  and  the  elevator  the  rudder ;  hence  the  name 
"inverted  control." 

The  practical  way  to  accomplish  an  inverted  turn  varies. 
The  usual  method  is  to  begin  a  customary  turn  until  a  forty- 
degree  bank  is  attained.  As  the  degree  becomes  greater  than 
this,  the  yoke  is  gently  pulled  back  so  that  when  the  bank  is 
practically  vertical,  the  controls  may  be  back  to  the  chest. 
The  farther  back  the  controls,  the  sharper  is  the  turn.  The 
extent  of  withdrawal  is  so  regulated  that  the  nose  of  the 
machine  remains  just  above  the  horizon.  If  there  is  any 
tending  to  stall  in  so  doing,  this  simply  signifies  that  the 
machine  is  not  banked  enough  for  that  degree  of  elevator 
withdrawal. 

The  rudder  position  does  not  change,  becoming  a  slight 
"down  rudder"  in  the  inverted  position.  Some  experienced 
pilots  do  not  use  rudder  at  all  in  turning,  but  simply  bank  to 
the  proper  degree  and  then  pull  back  correspondingly  on  the 
elevators.  Some  indeed,  carry  this  to  extremes,  actually 
applying  reverse  rudder,  which  then  becomes  "up  rudder"  by 
the  inversion ;  the  bank  in  such  cases  must  be  very  steep,  and 
the  withdrawal  of  the  yoke,  sharp.  This  is  a  rare  practice  in 
seaplanes,  but  it  is  cited  for  the  benefit  of  those  who  believe 
it  is  necessary  to  rudder  hard  in  order  to  make  a  sharp  turn. 
Too  much  down  rudder  will  precipitate  a  spin,  particularly 
to  the  left.  With  excessive  "up  rudder,"  it  is  first  necessary 
to  stall  and  side-slip.  The  greater  the  bank  the  lesser  the 
rudder  used. 

To  complete  an  inverted  turn,  invert  the  order  of  beginning 
it  by  returning  elevator  to  neutral,  aileroning  against  bank 
and  finally,  neutralizing  all  surfaces. 

The  principles  which  govern  "flipper"  spirals  are  substan- 
tially the  same  as  in  turns,  as  before,  differing  only  in  the 
substitution  of  gravity  for  engine  as  the  motive  power.  Speed 
must  first  be  attained,  and  the  descent  regulated  by  the  rudder 
(which  has  become  the  elevators).  Too  much  "down  rudder" 
will  lead  to  a  spin.  On  the  other  hand,  with  sufficient  bank, 
and  controls  back,  many  seaplanes,  such  as  R's,  will  take  full 
"up  rudder"  without  either  spinning  or  stalling.  A  partial 
side-slip  will  result,  with  sufficient  forward  momentum  to 
maintain  the  reaction  to  centrifugal  force  against  the  arc  of 
the  turn. 

A  skillfully  executed  "flipper"  spiral  is  one  of  the  prettiest 
and  most  difficult  evolutions  in  flying;  more  so  than  many 
so-called  "stunts." 

(To  be  concluded) 
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Britain  Pays  Air  Service  $27,000,000 

Washington,  D.  C. — According  to  a 
letter  made  public  by  the  War  Depart- 
ment, an  agreement  between  the  British 
Government  and  the  War  Department  has 
been  reached  and  a  check  for  $35,176,- 
123.10  has  been  drawn  to  the  credit  of 
the  United  States;  $26,947,069.10  of  this 
amount  is  for  the  account  of  the  Director 
of  the  Air  Service  for  the  following : 

Liberty  motors   $13,672,518.90 

Aeroplane  spruce . .  13,274,554.20 


$26,947,069.10 
This  settlement  is  unique  in  many  ways, 
including  the  large  amount  involved,  the 
fact  that  most  of  the  agreements  entered 
into  were  verbal,  and  that  no  arbitrational 
committee  was  required  to  settle  the 
matter.  Chester  W.  Cuthell  represented 
the  War  Department  and  Lord  Moeforth, 
the  Minister  of  Munitions  for  War,  the 
British  Government. 


Air  Service  Authorized  to  Make 
Exhibition  Flights 

Washington,  D.  C. — According  to  an 
announcement  of  August  7,  issued  by  the 
War  Department  News  Bureau,  the  Di- 
rector of  Air  Service  is  being  authorized 
to  grant  requests  for  aeroplanes  for  ex- 
hibition flights  whenever  consistent  with 
necessary  activities  of  the  Air  Service, 
condition  of  material  and  the  number  and 
degree  of  training  of  the  Air  Service 
personnel  provided  all  expenses  incident 
to  such  flights  are  assumed  by  the  local 
authorities. 


All- American  Pathfinders  to  Make  Trans- 
continental Recruiting  Flight 

"The  All-American  Pathfinders,"  a 
complete  squadron  of  thirteen  Curtiss 
army  biplanes,  fully  equipped,  will  start  on 
a  transcontinental  flight  from  Mineola  to 
San  Francisco  August  13.  The  planes 
will  be  under  command  of  Major  Ora  M. 
Baldinger.  and  will  fly  in  squadron  for- 
mation throughout.  The  itinerary  of  the 
flight  embraces  fifteen  states  and  covers 


4,183  miles.  Stops  and  exhibitions  will 
be  made  at  171  cities. 

This  nation-wide  flight  is  to  be  a  cam- 
paign of  education  for  the  people  of  the 
country,  as  well  as  a  recruiting  campaign 
for  all  branches  of  the  army.  It  will  show 
the  public  the  actual  working  of  an  air 
squadron  operating  away  from  a  fixed 
base  for  the  first  time  in  the  history  of 
the  country.  The  detachment  will  consist 
of  twenty-two  commissioned  officers  and 
eighty  enlisted  men,  all  specially  chosen 
for  their  particular  technical  branch  of 
the  service. 

The  squadron  has  been  divided  into 
seven  sections,  each  performing  a  dis- 
tinct function.  The  first  is  the  headquar- 
ters and  advance  section,  which  will  be 
the  executive  head  for  the  unit,  and  also 
arrange  for  all  base  stops  prior  to  its 
actual  arrival. 

The  aerial  routes,  mapping  and  landing 
field  section  will  compile  and  record  all 
important  aerial  information.  The  recruit- 
ing section  will  examine  and  accept  re- 
cruits for  all  branches  of  the  army.  The 
flying  and  field  operations  section  will  di- 
rect all  flights.  The  other  sections  are 
radio,  photographic  and  balloon  and  air- 
ship. 

The  radio  section  is  equipped  with  the 
latest  type  of  apparatus.  Radio  tele- 
phones will  be  used  on  all  the  machines, 
and  will  be  operated  over  all  important 
cities.  Semi-daily  reports  of  the  progress 
of  the  squadron  will  be  made  to  the  War 
Department  in  Washington  by  wireless. 

The  balloon  and  airship  section  carries 
six  specially  constructed  balloons  known 
as  the  propaganda  type.  These  will  be 
flown  at  all  base  stops.  In  addition  a 
full-size  type  "K"  observation  balloon  will 
be  inflated  at  each  stop,  so  the  public  can 
examine  the  type  of  lighter-than-air  craft 
used  in  the  war.  An  accurate  working 
model  of  the  latest  type  of  dirigible  oper- 
ated by  electric  power  also  will  be  ex- 
hibited. 

In  addition  to  these  a  special  search- 
light and  field  lighting  section  from  the 
engineer  corps  has  been  attached  to  the 
squadron.     This  section  carries  a  com- 


The  British 
has  a 


Aerial  Transport  Company's  commercial,  passenger  or  mail  carrying  biplane, 
useful  load  of  1000  pounds,  and  is  equipped  with  a  Rolls-Royce  Eagle  VIII 


plete  searchlight  unit  of  the  60-inch  anti- 
aircraft dishpan  type.  This  light  has  a 
power  of  250,000.000  candles,  and  its 
beams  can  be  seen  by  an  aeroplane  from  a 
distance  of  110  miles.  This  section  has 
also  a  complete  field  lighting  set  for  illu- 
minating an  aeroplane  landing  field  at 
night. 

Rank  and  Strength  of  Officers  Reserve 
Corps 

Washington,  D.  C. — A  statement  has 
been  issued  by  the  Statistics  branch  of  the 
General  Staff,  giving  the  number  and 
range  of  officers  requesting  regular  army 
commissions  in  all  branches  of  the  serv- 
ices up  to  July  18,  and  the  number  and 
rank  commissioned  in  the  Officers'  Re- 
serve Corps  up  to  July  31. 

?c«i  SK<? 

=~  .s     S.         -.  a 

S-t<        ?s£E  TiS-i 
Bank  gig  1|  S-  HjH 

Lieut.  Col              3  0  0 

Major                   36  22  99 

Captain                209  9b  301 

First  Lieut. ...  561  446  621 

Second  Lieut.  .1,529  4,025  1,818 

Totals   2,338      4,589  2,839 

In  addition  15  have  been  commissioned 
as  second  lieutenants,  balloon  section.  Of- 
ficers' Reserve  Corps,  up  to  luly  31. 

270  Planes  for  Panama  Canal  Patrol 

Washington,  D.  C— It  is  stated  that 
270  planes  have  been  shipped  to  the  Pan- 
ama Canal  zone  for  patrol  duty. 

648    Air   Service    Contracts   Yet  to  Be 
Liquidated 

Washington,  D.  C. — The  Statistics 
Branch  of  the  General  Staff  announces 
that  648  contracts  for  the  Air  Service 
remain  to  be  liquidated.  The  average 
value  of  all  contracts  liquidated  or  to  be 
liquidated  is  $351,000  and  the  average 
value  of  those  remaining  to  be  liquidated 
is  $297,000. 

The  value  of  the  uncompleted  portions 
of  suspended  War  Department  contracts 
that  had  been  liquidated  to  Julv  19  totals 
$1,715,605,000,  or  46.1  per  cent  of  the 
total  value  of  suspensions  as  reported  to 
that  date. 

All    Long    Island    Flying    Fields    to  Be 
Abandoned 

New  York,  N.  Y. — According  to  state- 
ments appearing  in  the  press,  it  is  said 
that  orders  have  been  issued  for  the  aban- 
donment of  all  army  flying  fields  on  the 
Hempstead  Plains  of  Long  Island,  which 
include  Hazelhurst,  Mitchel,  Roosevelt 
and  Brindley  Fields.  Col.  Archie  .Miller, 
in  command  of  all  flying  activities  on 
Long  Island,  when  questioned  denied  any 
knowledge  of  the  alleged  order.  The 
rumor  states  that  the  1.000  or  more  en- 
listed men  stationed  at  the  field  have  been 
ordered  to  aviation  fields  in  Florida  and 
Texas.  The  500  or  more  serviceable 
planes  at  these  points  are  to  be  kept  in 
hangars  under  guard  of  four  or  five  men 
in  charge  of  a  sergeant. 
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Montauk  Naval  Air  Station  Abandoned 

Montauk  Point,  Long  Island. — The 
Montauk"  Naval  Air  Station,  which  was 
built  here  at  an  expense  of  several  mil- 
lion dollars,  was  closed  officially  at  S  :02 
P.  M.  on  August.  4,  when  the  flag  lower- 
ing ceremony  took  place  for  the  last  time, 
and  its  building  and  machinery  soon  will 
be  scrapped. 

Abandonment  of  the  station  had  not 
been  expected  so  soon,  and  until  recently 
mechanics  had  been  at  work  there  to  com- 
plete the  dirigible  C-6,  sister  to  the  C-5. 
The  C-6,  which  was  almost  ready  to  fly, 
is  to  be  disassembled  and  shipped  to  San- 
tiago. 

f  Problems  in  Wood  Propeller  Design 

(Continued  from  page  1054) 

as  metal,  these  materials  are  being  used 
very  satisfactorily  in  ordinary  work.  In 
applying  fabric  coverings,  that  portion  of 
the  blade  tip  which  is  to  be  covered  is 
first  tooth  scraped  parallel  with  the  grain 
to  form  a  good  surface  to  which  the  glue 
will  adhere.  Then  the  surface  is  coated 
with  a  glue  sizing  material,  the  dampened 
fabric  being  also  given  a  glue  sizing  coat 
at  the  same  time.  Then,  beginning  at 
the  leading  edge,  the  non-working  face  of 
the  blade  is  covered  with  the  fabric,  all 
irregularities  or  ridges  being  worked  out 
by  the  fingers  until  a  good,  smooth  sur- 
face is  obtained,  the  fingers  being  moved 
from  the  leading  edge  to  the  trailing  edge. 

Then  by  using  a  small  rounded  stick, 
all  air  pockets  and  excess  glue  is  worked 
out,  starting  at  the  center  and  working 
toward  the  edges.  Next  the  fabric  is 
ironed  down  carefully  with  a  hot  iron  to 
absolutely  insure  uniform  adhesion  of  the 
cloth  all  around,  and  to  eliminate  any 
trace  of  puckering,  formation  of  air  pock- 
ets, etc.  With  the  trailing  edge  covered, 
the  fabric  is  trimmed  flush  with  the  lead- 
ing edge,  and  when  the  blade  is  turned 
over  for  the  application  of  the  fabric  to 
this  side  in  the  same  manner,  an  overlap 
on  the  non-working  face  at  the  leading 
edge  is  made.  This  should  be  about  % 
inch  wide. 

This  tipping  process  is  done  before  any 
of  the  finishing  varnish  or  filler  is  applied 
to  the  propeller,  and  with  the  fabric  in 
place,  the  next  thing  is  to  proceed  with 
the  application  of  the  filler  to  the  non- 
tipped  portion,  after  which  the  fabric  is 
given  two  coats  of  aeroplane  dope,  twenty 
minutes  to  an  hour  being  allowed  between 
the  application  of  the  two  coats.  A  light 
sanding  of  the  doped  fabric  comes  next, 
when  the  entire  propeller  is  ready  for  its 
final  finishing  with  spar  varnish. 

As  already  brought  out,  the  fabric  tip  is 
not  advisable  for  other  than  land  ma- 


60  Per  Cent,  of  Air  Service  Contracts 
Liquidated 

Washington,  D.  C. — According  to  a 
statement  prepared  by  the  Statistics 
Branch  of  the  General  Staff  on  August  6, 
$288,170,000  of  the  $480,598,000  of  Air 
Service  contracts  outstanding  at  the  end 
of  the  war  have  been  liquidated.  This 
represents  60  per  cent  of  the  entire 
amount. 

To  secure  the  liquidation  of  these  con- 
tracts payments  totalling  $64,511,000  were 
required,  or  22  per  cent  of  the  total  liqui- 
dation. Thus  a  saving  of  78  per  cent  has 
been  made. 


chines.  Such  ships  are  rarely  exposed  in 
regular  service  to  such  severe  conditions 
but  what  the  linen  covering  will  afford 
sufficient  protection  to  make  their  use  ad- 
visable when  the  great  simplicity  of  put- 
ting on  such  tips  is  taken  into  considera- 
tion. Besides  affording  good  protection 
against  abrasion  of  the  leading  edges,  such 
tips  act  as  a  sort  of  binding  that  in  most 
cases  holds  the  fibers  of  the  wood  to- 
gether at  high  speeds.  In  this  they  have 
a  great  advantage  over  metal,  for  being 
very  light  and  there  being  no  holes  in  the 
wood,  the  centrifugal  forces  and  splitting 
action  of  metal  sheathing  is  overcome. 

Fabric  tips  are  not  much  '  protection 
against  water  spray,  as  tests  and  service 
have  shown.  It  soon  wears  the  fabric 
completely  off  the  leading  edge,  although 
not  disturbing  that  part  of  it  on  the  faces 
themselves.  But  for  ordinary  mist,  flying 
particles,  pebbles,  etc.,  it  is  safe  to  say 
that  the  fabric  tip  affords  enough  protec- 
tion to  warrant  its  use  in  preference  to 
other  tips,  all  things  considered. 

Pig:  Skin  Covering 

This  method  of  tipping,  as  might  be  ex- 
pected, is  the  next  thing  to  metal  when  it 
comes  to  protection  against  long  grass, 
sand,  gravel,  wet  grass,  and  the  like.  It 
will  take  care  of  the  propeller  blades  even 
when  subjected  to  water  spray,  where  the 
water  is  not  of  too  long  a  duration,  and  in 
many  instances  has  proved  very  satisfac- 
tory where  a  plane  had  to  be  out  in  rain. 

There  is  no  doubt  that  properly  applied 
pig  skin,  with  its  known  wearing  qualities, 
acts  as  a  strengthening  agent  for  the 
wood,  preventing  the  fibres  from  pulling 
apart  when  the  stick  is  subjected  to  high 
speed.  In  fact,  in  many  tests  pig  skin- 
tipped  blades  have  withstood  high  rota- 
tive speeds  for  long  periods  without 
showing  any  sign  of  failure.  This  mate- 
rial is,  however,  harder  to  apply  than  fa- 
bric, and  for  general  all-around  conditions 
it  is  a  question  whether  or  not  it  possesses 
enough  advantages  over  linen  or  cotton 
to  warrant  its  use  in  preference.  Planes 


36,000   Miles  of  Army   Cross  Country 
Flights   in  Week 

Washington,  D.  C. — The  mileage  flown 
by  Army  aeroplanes  in.  cross-country 
flights  for  the  week  ending  August  2  was 
36,399.  This  figure  does  not  include  the 
mileage  devoted  to  the  instruction  of  en- 
listed men,  of  whom  twenty-nine  have 
already  qualified  as  pilots. 


First  Enlisted  Man  Pilots  an  Aeroplane 
Over  the  Sierras 

Reno,  .  Nev. — Sergeant  T.  J.  Buckley, 
ill  Curtiss  JN6-H,  made  a  flight  from 
Sacramento  to  Calneva,  195  miles,  in  108 
minutes ;  Calneva  to  Reno,  65  miles,  in  48 
minutes,  at  an  altitude  of  14,000  feet.  He 
is^  the  first  enlisted  man  to  fly  over  the 
Sierra  Nevadas. 


that  have  to  do  a  great  deal  of  night  flying 
or  those  operating  in  wet  or  damp  regions, 
though,  would  best  have  propellers  with 
tips  of  this  material  in  preference  to  fab- 
ric, for  reasons  above  brought  out. 

Other  Methods  of  Tipping 

Various  other  schemes  and  materials 
have  been  put  forth  for  propeller  tipping, 
but  none  of  these  have  as  yet  shown  re- 
sults that  are  the  equal  of  fabric  or  pig 
skin  when  all  advantages  and  disadvan- 
tages have  been  weighed.  For  instance, 
celluloid,  hard  rubber,  zinc  and  aluminum 
spraying  and  composition  coating  have 
been  tried  with  varying  degrees  of  success. 

Celluloid  coverings  might  at  first 
thought  seem  very  advantageous,  but  in 
tests  it  was  found  that  this  material,  due 
to  its  shiny  texture,  gives  off  a  reflection 
that  is  very  objectionable  to  the  pilot. 
The  sun's  rays  cause  it  to  make  a  glare 
that  is  dangerous  in  its  blinding  action 
upon  the  occupants  of  the  plane.  Being  a 
brittle  material  also,  it  is  easily  cracked 
unless  of  a  goodly  thickness,  which  means 
weight. 

Hard  rubber  deposited  over  the  surface 
has  not  matched  up  to  expectations  of 
those  who  thought  this  would  be  the  solu- 
tion of  the  problem.  Of  course,  from  the 
strength  standpoint,  rubber  would  not  be 
considered,  but  it  was  primarily  intended 
as  protection  against  stones,  pebbles,  etc., 
as  well  as  being  impervious  to  moisture. 
But  it  chipped  very  easily  in  tests,  and  has 
been  discarded. 

Sprayed  metal  would  seem  to  have  pos- 
sibilities, although  very  little  development 
work  has  been  done  along  this  line.  It 
has  shown  itself,  in  what  tests  have  been 
made,  to  be  very  good  protection  against 
flying  particles  and  rain  drops  and  spray, 
as  well  as  tall  and  wet  grass.  However, 
as  it  is  much  harder  to  apply  than  most 
other  coatings,  some  simpler  methods  than 
now  used  would  have  to  be  worked  out 
before  it  could  be  considered  practical, 
and  it  is  a  question  whether  the  effort  is 
justified. 


A  view  of  Parkwater — the  excellent  500  acre  Aviation  Field  at  Spokane.  Wash. 


FOREIGN  NEWS 


Non-Stop  Flight  from  Madrid  to  Rome 

Rome. — Aviator  Stoppani,  piloting  an  aeroplane  from  Madrid  to 
Rome,  arrived  on  August  6  at  5:45  P.M.    He  left  Madrid  at  6  A.M. 

of  the  same  day. 

The  flight  was  made  without  stop,  by  way  of  the  Gulf  of  Lyons, 
Marseilles,  Spezia  and  Pisa. 

The  aviator  carried  a  letter  from  King  Alfonso  of  Spain  to  King 
Victor  Emmanuel  of  Italy. 


First  Flight  Over  Canadian  Rockies 

Lethbridge,  Alberta. — Captain  E.  C.  Hoy  made  the  first  flight  over 
the  Canadian  Rockies  in  a  flight  from  Vancouver,  B.  C,  lasting  over 
14  hours.  He  took  off  at  4:15  A.M.  and  arrived  at  Lethbridge,  about 
500  miles  distant,  at  6:22  P.M. 


Aircraft  to  Compete  with  Cables 

Mr.  G.  Holt  Thcmas,  organizer  of  the  Aircraft  Manufacturing  Co., 
in  a  paper  before  the  London  Society,  read  an  instructive  paper  on 
"London  and  Its  Future  Aerial  Transport."  Mr.  Thomas  outlined 
the  importance  of  London  as  an  air  traffic  center.  Regarding  the 
London-Paris  aerial  traffic,  he  said  that  it  cost  2d.  per  word  to  send  a 
telegram  from  London  to  Paris.  Assuming  that  it  cost  £120  to  fly 
from  London  to  Paris,  and  taking  one  of  his  own  machines,  which  was 
to-day  used  on  the  military  service  between  London  and  Paris,  they 
could  carry  (he  was  quoting  General  Sykes)  672  lbs.  of  matter.  Assum- 
ing such  a  low  weight  as  2,000  words  per  ounce — he  thought  it  could 
safely  be  put  at  5,000 — the  number  of  words  carried  would  be  21,500,000, 
which  worked  out  at  so  low  a  figure  that  one  could  hardly  talk  about 
the  price  per  word.  As  the  calculation  would  show,  they  could  carry 
words  at  700  a  penny. 

The  same  calculation  showed  one — and  this  was  a  subject  which  they 
had  been  specially  studying — how  the  telegraphic  and  telephonic  com- 
munication of  this  country  could  be  linked  up  with  the  telegraphic  and 
telephonic  services  of  another  country.  There  was  another  reason  for 
talking  chiefly  of  mail  and  matter,  as  compared  with  passengers — viz., 
the  expense.  Suppose  it  cost  10s.  a  mile,  or  £120,  to  fly  to  Paris, 
carrying  two  passengers.  The  price  of  £60  was  almost  prohibitive. 
But  consider  the  weight,  say,  of  two  11  stone  passengers  as  made  up 
of  half -ounce  letters,  and  the  situation  was  completely  changed.  The 
two  11  stone  passengers  equalled  9,856  letters,  and  at  the  same  price 
per  trip,  the  transport  of  the  letters  cost  about  3d.  each.  The  charge 
would,  of  course,  have  to  be  much  higher  because  one  would  not  get 
10,000  letters  to  deliver.  Also  a  special  form  of  collection  and  delivery 
would  have  to  be  arranged  for,  as  it  was  no  use  flying  from  London  to 
Paris  in  two  hours  and  taking  four  more  to  deliver  letters  to  their 
destination. 


King  George,  Chief  of  Royal  Air  Force 

London,  Aug.  1. — King  George  has  assumed  the  title  of  chief  of  the 
Royal  Air  Force.  New  titles  for  the  commissioned  ranks  in  the  air 
force  have  been  given  by  King  George,  namely,  Marshall  of  the  Air, 
corresponding  with  a  Field  Marshal;  Air  Chief  Marshal,  corresponding 
with  General:  Air  Marshal,  corresponding  with  Lieutenant-General ;  Air 
Vice-Marshal,  corresponding  with  Major-General,  and  Air  Colonel-Com- 
mander, corresponding  with  Brigadier-General. 

The  idea  in  giving  the  ranks  is  to  preserve  the  independence  and 
integrity  of  the  air  force  as  a  separate  service.  The  titles  will  come  into 
operation  immediately. 


Berlin-Munich   Airship  Service 

Berlin. — Zeppelin  airship  service  between  Berlin  and  Munich  will 
be  inaugurated  in  the  near  future,  says  the  Vossische  Zeitung.  Flights 
will  be  made  regardless  of  weather  conditions,  and  it  is  expected  that 
the  journey  will  be  covered  in  seven  hours.  The  fare  will  be  300 
marks   (normally  $753. 


Brazilian  Government  to  Finance  Transatlantic  Flight  Preparations 

Rio  Janeiro. — A  prize  of  $1,500  for  the  first  Brazilian  or  Portuguese 
military  aviators  to  fly  between  Lisbon  and  Rio  Janeiro  is  proposed  in  a 
resolution  introduced,  in  the  Chamber  of  Deputies.  The  measure  calls 
for  the  Government  to  finance  preparations  for  the  flights  up  to  an 
amount  not  exceeding  $150,000.  It  is  provided  that  the  flight  shall 
not  require  more  than  168  hours. 

The  Portuguese  Government  on  June  6  offered  a  prize  of  30  contos 
(approximately  $32,400)  for  the  first  Portuguese  or  Brazilian  aviator  to 
fly  from  Portugal  to  Brazil. 


R-80  to  Start  Passenger  Service  Between  London  and  Brazil  Soon 

London. — The  Daily  Graphic  says  that  the  first  passenger  airship 
is  due  to  sail  from  Barrow-in-Furness  to  Rio  de  Janeiro  some  time 
during  August.  Twenty  passengers  and  a  small  cargo  will  be  carried 
aboard  the  vessel,  which  will  be  fitted  out  with  all  the  luxury  and 
comfort  of  an  ocean  liner. 

The  airship  will  fly  by  way  of  Lisbon,  Sierra  Leone,  and  thence  to 
Rio.  The  anticipated  flight  will  take  about  four  days  each  way,  and 
if  successful  will  be  the  prelude  to  a  regular  service,  which  will  be 
maintained  by  Vickers. 

Sir  Woodman  Burbidge  has  booked  three  berths  for  himself,  his 
wife,  and  a  friend  for  the  round  journey  to  Rio  and  back.  The  price 
of  the  tickets  was   £1,000  apiece. 

The  R-80,  as  the  airship  is  now  known,  has  been  under  construc- 
tion at  the  Vickers  Barrow  works  for  some  months.  She  was  com- 
missioned by  the  Admirality  last  year,  with  the  object  of  producing 
a  rigid  British  airship  of  medium  dimension  which  would  give  the  same 
performance  as  the   latest  German  Zeppelin. 

She  has  a  capacity  of  1,250,000  cubic  feet,  or  rather  more  thar.  half 
the  size  of  the  R-34.  She  has  a  cruising  speed  of  forty-six  miles  and 
a  full-power  speed  of  sixty  miles  an  hour,  and  is  535  feet  in  length. 

The  passengers*  living  quarters  are  on  the  top  of  the  hull,  where  are 
situated  a  large  saloon  fitted  out  like  a  Pullman  car,  a  roof  garden, 
and  a  slit- Iter  deck,  and  cabins  of  sleeping  berths. 


Five  Motored  German  Aeroplane  Falls  Carrying  Gold  to  Ukraine 

Berlin. — A  special  despatch  to  the  Lokalanseiger  from  Rybnik,  upper 
Silesia,  says  a  large  German  aeroplane  belonging  to  a  German  airship 
works  fell  on  August  4  during  a  flight,  killing  seven  of  its  occupants, 
including  the  pilot,  Bindereif. 

The  accident  occurred  near  Ratibor.  The  aeroplane  carried  3,000,000 
rubles  in  Ukrainian  money  and  a  sack  of  Russian  money.  The  despatch 
says  it  is  probable  that  former  Finance  Minister  Witousky  of  the  West 
Ukraine  Republic,  who  attended  the  Peace  Conference  and  later  visited 
Berlin  for  a  few  days,  was  a  passenger. 

Bolivia  Employs  American  Officers  to  Build  Up  Air  Service 

Captain  Donald  Hudson,  formerly  a  member  of  the  first  pursuit  group 
of  the  American  Expeditionary  Forces  in  France,  has  been  employed 
by  Bolivia  to  organize  and  instruct  a  flying  corps  in  its  army.  It  is 
said  that  Bolivia  had  decided  to  secure  instruction  for  its  army  by 
discharged  American  officers  after  it  had  failed  to  secure  admission  of 
picked  cadets  to  the  West  Point  Military  Academy.  The  American 
Government  is  unable  to  accept  more  foreign  students  at  the  American 
school. 


Aviator  Makes  Non-Stop  Flight  From  Santiago  to  Buenos  Ayres 

Buenos  Ayres.  Argentina. — In  making  his  non-stop  aeroplane  flight 
from  Santiago,  Chile,  to  this  city  on  August  5  in  7  hours  and  10 
minutes.  Lieutenant  I-,ocatelli,  the  Italian  aviator,  averaged  approxi- 
mately sixty  miles  an  hour.    His  greatest  altitude  was  about  17,500  feet. 


British  Aircraft  Maker  Reached  Quantity  Production  in  Quick  Time 

London. — The  record  of  Ruston,  Proctor  &  Co.,  Ltd.,  of  Lincoln,  in 
reaching  quantity  production  despite  war  labor  conditions  and  the  neces- 
sity of  constructing  factories  and  training  unskilled  workers  is  an 
enviable  one.  Ruston's  signed  their  first  contract  with  the  War-office 
for  the  supply  of  aeroplanes  on  January  15th,  1915.  Before  the  work 
could  be  undertaken  a  factory  had  to  be  built.  For  this  purpose  three 
bays  of  shedding  formerly  used  for  the  storage  of  thrashing  machines 
were  taken  over  and  on  the  adjoining  ground — originally  a  marsh,  if 
we  remember  aright — further  accommodation  was  erected.  The  work- 
people^— many  of  them  girls — had  to  be  trained,  but  in  spite  of  all  diffi- 
culties the  first  aeroplane  was  completed  and  accepted  by  July  15th, 
1915,  exactly  six  months  from  the  signing  of  the  contract.  Soon  after- 
wards the  firm  was  producing  an  average  of  seven  or  eight  complete 
aeroplanes  a  week  and  engaged  on  aero  engine  work  as  well.  The 
thousandths  aeroplane  ;i  Sopwith  camel,  it  is  stated — was  turned  out  on 
January  4th,  1918.  According  to  an  announcement  recently  made,  Rus- 
ton and  Hornsby,  Limited,  as  the  firm  has  now  become,  will,  when  its 
war  contracts  for  aircraft  have  been  completed,  have  delivered  2,725 
complete  aeroplanes  and  3,200  complete  aero  engines,  together  with  the 
spare  parts  for  800  other  engines.  The  first  aeroplane  built  by  the 
firm  was  of  the  B.E.  2  d  type  and  the  fourth  is  said  to  be  the  one 
used  by  Lieut.  W.  L.  Robinson  in  destroying  the  Ruffley  Zeppelin  on 
September  3,  1916. 


A  few  British  BE-2  biplanes  parked  in  close  formation 
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THE  ILLINOIS  MODEL  AERO  CLUB  HAS  MADE  A  CLEAN-UP  IN 
THE  CONTESTS  FOR  THE  AERIAL  AGE  AND  VILLARD  PRIZES 


THE  Illinois  Model  Aero  Club  has  made  a  clean-up  in  the 
model  contests  for  the  Aerial  Age  prizes,  as  well  as  win- 
ning the  Henry  S.  Villard  Trophy  for  the  third  and  final  time. 

Although  many  clubs  through- 
out the  United  States  competed 
for  the  rich  prizes  offered,  none 
made  -the  showing  that  this  club 
did.  Their  records  are  something 
to  be  justly  proud  of  and  each 
member  of  this  studious  and 
growing  club  should  be  congratu- 
lated. 

The  Aero  Science  Club  of 
America  and  the  Pacific  Coast 
Model  Aero  Club  were  completely 
outclassed  by  their  friends  in  Chi- 
cago and  their  only  soothing  salve 
is  the  fact  that  they  will  have  a 
chance  to  turn  the  tables  at  a 
later  date. 

The  results  of  the  Illinois 
Club's  contest  are  really  wonder- 
ful in  view  of  the  fact  that  most 
of  the  older  members  are  ad- 
vanced above  the  model  stage  and 
are  devoting  their  time  to  the 
large  machines.  This  leaves  the 
field  open  to  the  latest  members, 
who  have  shown  that  they  have 
the  makings  of  real  champions  in 
model  aeroplane  flying. 

You  would  think  that  they 
would  be  satisfied  to  win  the 
beautiful  Villard  trophy  and  call 
it  a  day's  work.  No,  not  these 
young  conquering  heroes ;  they 
believe  that  anything  half  done  is 
not  done  at  all,  so  they  went  out 
to  win  all  or  none,  and  they  sure 
have  done  their  work  well. 

This  should  not  deter  the  other 
model  flyers  throughout  the 
United  States;  in  fact,  it  should 
be  an  inspiration,  as  it  is  just  as 

easy  for  you  to  be  successful  in  the  game  if  you  devote  your 
time  and  energies  to  the  intricate  construction  and  design  of 
a  successful  long-distance  racing  model.  Many  designs  of 
racing  models  have  been  shown  on  this  page  and  any  of 
them  are  capable  of  travelling  2,000  feet  or  over  with  a  little 
practice. 

The  secret  in  long-distance  racing  is  to  have  a  light  model 
with  large  wing  surface,  large  diameter  propellers  and  just 
enough  rubber  to  turn  the  propellers  about  800  r.p.m.  These 
models  float  more  than  they  fly  and  very  little  propelling 
force  is  needed  *o  push  the  model  through  the  air.    In  the 


The  Henry  S.  Villard  Cup  which  is  now  the  property  of  the 
Illinois  Model  Aero  Club 


near  future  we  will  again  illustrate  and  describe  a  long- 
distance flying  model. 
The  winners  of  the  Rising  from  the  Ground  Contest  for 
the  Aerial  Age  prizes,  namely, 
the  Gold,  Silver  and  Bronze 
medals,  which  were  shown  on 
this  page  some  time  ago,  are  as 
follows.  (Winners,  distance,  club 
and  prize)  :  ' 

Schweitzer,  1,805   feet,  I.M.A.C., 

gold  medal. 
Lucas,  1,447  feet,  I.M.A.C.,  silver 
medal. 

Jaros,  1,273  feet,  I.M.A.C.,  bronze 
medal. 


The  Long  Distance  Model  Con- 
test winners  are  as  follows : 

Schweitzer,  2,778  feet,  I.M.A.C., 

gold  medal. 
Pease,  2,410  feet,  I.M.A.C.,  silver 

medal. 

Jaros,  2,108  feet,  I.M.A.C.,  bronze 
medal. 

The  Villard  Cup  was  won  by 
the  following  team.  (Name,  total 
and  average) : 

Schweitzer   5,369  feet 

1,789  2/3  feet 
Cook,  5,240  feet,  1,746  2/3  feet. 
Jaros,  5,023  feet,  1,6741/3  feet. 
Pease,  4,959  feet,  1,653  feet. 
Lucas,  3,739  feet,  1,2461/3  feet. 


The  beautiful  Aerial  Age  Cup 
for  the  best  constructed  scale 
model  of  the  flying  or  non-flying 
type  was  won  by  Henry  Smalline, 
of  227  Lewis  Avenue,  Brooklyn, 
N.  Y.  His  model  was  an  exact 
copy  of  the  little  Berkmans  scout  and  is  indeed  worthy  of 
this  beautiful  prize. 

More  contests  are  to  be  held  in  the  near  future,  and  I 
would  advise  the  readers  who  do  not  get  Aerial  Age  regu- 
larly, or  who  have  to  depend  on  some  newsdealer  supplying 
them,  to  subscribe  for  the  paper,  if  only  for  six  months. 
Special  offers  regarding  subscriptions  can  be  had  by  applying 
to  the  Subscription  Department. 
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Aeronitis  is  a  pleasant,  a  decidedly  infectious  ailment,  which  makes  its  victims  "flighty,"  mentally  and 
physically.  At  times  it  has  a  pathologic,  at  times  merely  a  psychologic  foundation.  It  already  has 
affected  thousands;  it  will  get  the  rest  of  the  world  in  time.  Its  symptoms  vary  in  each  case  and  each 
victim  has  a  different  story  to  tell.  When  you  finish  this  column  YOU  may  be  infected,  and  may  have 
a  story  all  of  your  own.  If  so,  your  contribution  will  be  welcomed  by  your  fellow  AERONUTS. 
Initials  of  contributor  will  be  printed  when  requested. 


Everything  is  Going  Up 

Caller:  "It's  a  good  thing  to  teach  your  hoy  the  value  of 
money,  as  you  are  doing." 

Host :  "Well,  I  don't  know.  He  used  to  behave  for  ten 
cents,  but  now  he  demands  a  quarter."- — Boston  Transcript. 


A  Model  for  the  Aircraft  Industries 

reat  reputation  for  wisdom  ?" 


"How  did  Solomon  get  h 
queried  Mr.  Meekton's  wife 


"Oh,  I  am  sure,  Henrietta,  it  was  not  through  anything  he 
thought  up  for  himself.  You  know  he  had  a  great  many 
wives  and  he  probably  listened  carefully  to  all  their  advice." 
— The  Watchman-Examiner  (Philadelphia) . 


Join  the  Air  Service 

"Rastus,  why  doan  you-all  jin  de  Navy  'sted  of  de  Army?" 

"G'way  fum  here,  niggah.  Ah  kin  run  fastah  den  Ah  kin 
swim,  and  Ah  can  drop  fastah  than  Ah  can  run." — Mutual 
Welfare  News. 


EQUATION 
She — -"Would    you    call    his    doing  the 
figure  eight  higher  mathematics?" 
He — "Yep.    Plane  geometry." 

— Philadelphia  Evening  Bulletin 


The  American  Eagle 

Blue  spreads  the  sky  above  me 
Gently  blows  the  western  wind, 
I  trundle  the  little  "pursuit"  out 
And  clostly  tuck  me  in. 

The  "Liberty"  hums  a  merry  tune 
Seeming  eager  to  be  off, 
I  gently  wave  the  "mechs"  aside, 
And  swiftly  soar  aloft. 

Below  me  spreads  the  countryside 
With  camp  and  village,  hill  and  mead, 
I  note  the  river's  silvery  thread, 
And  softly  guide  by  flying  steed. 

This  is  the  life  for  bird  and  man, 
My  soul  exultant  is  and  glad, 
While,  unbidden,  memory  conjures  up, 
The  magic  carpet  of  Bagdad. 

Swiftly  above  the  clouds  we  rise, 
My  willing  steed  and  I 
And  on  the  sheeny,  fleecy  things 
We  look  down  from  on  high. 

Again  we  view  the  landscape  o'er, 
'Tis  Mother  Nature's  lap, 
And  wrest  the  very  secrets  from 
That  ever  changing  map. 

The  trench,  the  g'un  or  tortuous  road, 
The  wood  or  farmhouse  grey, 
I  fix  their  menace  or  harmlessness, 
Then  quickly  speed  away. 

I  sit  and  dream  of  fairy  tales 

Of  Pegasus'  wonderful  horse, 

Of  twenty-league  boots  or  flying  chests 

And  they're  a  matter  of  course. 

I  travel  far  on  wings  of  winds 

I  see  all  the  wondrous  sights 

That  gladdens  the  American  Eagle's  eye 

Or  dwell  in  Arabian  Nights. 
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Oftimes  the  bursting  shrapnel  shells 
Like  pursuing  Trolls  come  after 
But  soon  we  maneuver  out  of  reach 
Or  pass  them  by  with  laughter. 

Sometimes  we  meet  the  dragon  foe 
And  by  vrille  or  baffling  loop 
We  elude  his  deadly  fiery  breath 
And  swiftly  on  his  tail  we  swoop. 

Then  when  the  day  is  ended 

And  the  golden  red  is  dyeing  he  west 

We  gladly  circle  homeward 

H.  F.  Greaves,  A.E.F. 


THE  AEROPLANE  IN  AFRICA 
Giraffe — "Here,    you,    be    careful  where 
you're  going.    The  next  time  you  hit  me  in 
the  neck  I'll  bite  you." 

— Philadelphia  Ezrning  Bulletin 
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LET   US   BUILD   THE   HOUSE   FOR   YOUR    "  SHIP" 

Baker  hangars  met  the  exacting  government  requirements.    We  have  been  making  quality 

canvas  products  for  fifty  years. 
We  also  make:  CLOSE  FIT  COVERS,  FUSELAGE  COVERS,  COCKPIT  COVERS,  PROPELLER  COVERS, 
ENGINE  COVERS,  LIFE  BELTS  and  a  full  line  of  airplane  accessories.    Write  for  particulars. 

BAKER   &   LOCKWOOD   MFG.  CO.,  Dept.  B. 


Kansas  City,  Mo.: 
7th  and  Wyandotte  Sts. 


New  York: 
473  Kent  Ave.,  Brooklyn 


{Continued  from  page  1044) 

in  conference  appears  an  extraordinary  similarity  in  condition 
and  in  conclusions  drawn  from  the  experiences  of  the  five 
difficult  years  of  mistake  and  achievement  in  the  prosecution 
of  the  war.  Perhaps  no  stronger  or  more  simple  presenta- 
tion of  the  regard  in  which  the  future  of  aviation  is  held  in 
allied  countries  can  be  given  than  by  quotation  from  two 
letters  of  M.  Clemenceau,  copies  of  which  were  obtained  in 
France.  The  first  is  addressed  to  the  President  of  the  United 
States,  urging  upon  him  the  immediate  consideration  of  mat- 
ters aeronautical  and  in  connection  with  the  Peace  Confer- 
ence. The  second  is  addressed  to  the  President  of  the  Re- 
public of  France,  submitting  the  draft  of  a  decree  creating  a 
separate  department  of  aeronautics  placed  transitorily  under 
the  Ministry  of  War — an  intermediate  step  possible  without 
legislation  and  looking  to  the  early  creation  of  an  independent 
Ministry  of  the  Air: 

February  16,  1919. 

The  President  of  the  Council,  and 

The  President  of  the  Interallied  Peace  Conference. 

To  the  President  of  the  Republic  of  the  United  States. 

Interallied  Aviation  Committee : 

Mr.  President : 

I  have  the  honor  to  acknowledge  the  receipt  of  your  answer 
of  February  7  to  my  letter  of  January  24.  I  enclose  here- 
with copies  of  the  letters  which  I  have  received  from  Lord 
Milner  and  from  Monsieur  Orlando,  as  well  as  my  replies. 

I  am  pleased  to  note  that  you  agree  in  principle  with  my 
proposition  to  create  an  aviation  committee  for  after  the  war. 
I  take  the  liberty  of  insisting  o  nthe  necessity  of  creating 
this  committee  without  delay,  in  order  to  be  able  to  utilize  it 
as  an  advisory  organ  for  the  Peace  Conference.  Indeed,  the 
clauses  for  aerial  protection  seem  to  me  to  have  at  least  an 
importance  equal  to  the  clauses  for  military  and  naval  pro~ 
tection,  and  it  is  of  the  greatest  interest  to  have  a  study  made 
by  competent  personalities  of  the  measures  to  take  against  the 
eventual  constitution  of  a  German  military  fleet.  I  cannot 
insist  too  strongly  on  the  imperious  necessity  of  this  study, 
on  account  of  the  proximity  of  Germany  to  London,  Brussels, 
Paris  and  Rome. 

Likewise,  I  adhere  entirely  to  the  British  proposition,  which 
seems  to  be  practical  and  effective,  and  I  request  you  like- 


wise to  give  it  attention.  In  case  it  seems  acceptable  to  you, 
I  wish  you  would  let  me  know  if  you  could  delegate  two  rep- 
resentatives to  the  next  meeting  of  the  new  Interallied  Com- 
mittee, which  will  take  place  on  Thursday,  March  6,  at  ten 
o'clock,  at  the  Directory  of  Aeronautics,  260  Boulevard  St. 
Germain. 

Please  accept,  Mr.  President,  the  assurance  of  my  highest 
consideration,  etc. 

(Signed)  Clemenceau. 

Report  to  the  President  of  the  Republic. 

Paris,  June  6,  1919. 

Mr.  President: 

Aircraft  has  _  developed  considerably  during  the  war.  It 
should  at  this  time  adapt  itself  to  a  no  less  important  part  in 
peace  time.  But  because  of  the  many  initiatives  which  co- 
operate in  its  new  use  and  development  the  efforts  and  means 
are  dispersed  in  various  ministerial  departments. 

The  future  of  aviation  in  France  will  only  be  assured  by 
the  coordination  of  all  efforts  and  the  unification  of  the  gen- 
eral services.  Also,  it  will  give  the  advantage  of  better  work 
from  the  personnel  and  credits  which  are  actually  effected  to 
similar  objects  in  different  ministries. 

With  this  object  in  view,  and  according  to  the  propositions 
of  an  interministerial  conference  which  I  am  able  to  assemble, 
I  have  the  honor  to  submit  for  your  signature  the  following 
decree  creating  an  organ  of  general  coordination  of  aviation. 

This  should  not  be  confused  with  any  of  the  particular  avia- 
tions of  the  various  ministerial  departments.  At  its  origin  it 
will  be  attached  transitorily  to  the  Ministry  of  War. 

I  am,  sir,  yours  respectfully, 

Gorges  Clemenceau, 
President  of  the  Council,  War  Ministry. 

Even  before  the  report  of  this  Mission  can  be  given  con- 
sideration a  step  similar  to  that  proposed  by  France  will  have 
been  taken  by  Italy.  Here,  however,  the  Department  of  Aero- 
nautics is  being  placed  under  the  Ministry  of  Transportation 
— a  makeshift  arrangement  frankly  acknowledged  transitory 
and  immediately  possible  without  the  legislation  needed  to 
create  the  clearly  foreseen  ultimate — the  Italian  Ministry  of 
Air. 

England  more  than  two  years  ago  began  the  coordination 
{Continued  on  page  1067) 
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ALCOCK-  BROWN  FLIGHT 


THE  ENGINES  IN  THE  VICKERS- VIMY 
AIRPLANE  WERE  EQUIPPED  WITH 

ZEPHYR  PISTONS 


U.  S.  PATENT  Nj.  975301 


Wherever  Motor  Efficiency 
Is  Sought  Use 

ZEPHYR  PISTONS 

The  Messengers  of  Power 

Manufactured  by 

THE  WR1DGWAY  CO.,  Inc. 

HALLSTEAP,  PA. 
NEW  YORK  OFFICE:  1966  BROADWAY 

"The  Piston  that  made  History" 


Aviators 
Knife 


a1  unique  and 
interesting 
novelty 

Can  be  used  as  a 
paper  knife,  letter 
opener,  or  fruit 
knife.  It  is  made 
of  aluminum  beau- 
tifully finished.  A 
very  handsome 
desk  ornament. 

Price  50  cents  let- 
tered :  40  cents 
plain.  Special  Price 
by  the  Gross. 


Just  what  the 
young  boy 
wants 

A  model  plane, 
carefully  designed 
and  constructed 
that  acts  like  a  reg- 
ular machine.  Its 
propeller  makes  a 
noise  like  a  minia- 
ture De  Havilland. 
It  has  a  span  of  18 
inches,  overall 
length  of  21  inches, 
is  equipped  with 
carefully  c  a  rv  e  d 
propeller,  rubber 
tired  wheels,  and 
can  be  dissembled 
and  assembled  very 
quickly. 

Price  $2.00. 

For  prices  on 
quantities  address 


The  Aeronautic  Library 

299  Ma-lison  Avenue 
New  York 


» 
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MARTIN  BOMBER 


The  Bomber  Performance 
Demonstrates  Military  Supremacy 

The  Martin  Plane  is  First  to  Fulfill 
Commercial  Requirements 


Our  Freighter  and  12 -Passenger 
Airplane  soon  to  be  announced 


THE  GLENN  L.  MARTIN  COMPANY 

CLEVELAND 

Contractors  to  the  United  States  Government 


(Continued  from  page  1047) 
accompanying  drums  and  springs,  are 
housed  or  concealed  within  the  space 
between  the  fueslage  frame  and  side 
sheathing  (19)  of  the  fuselage,  which  is 
spaced  therefrom  and  curved  to  give  the 
desired  streamline  contour.  .The  bottom 
wall  of  the  sheathing  (9)  is  provided 
with  a  longitudinal  slot  or  opening  at  each 
side  of  the  fuselage  frame,  as  indicated 
in  dotted  lines  at  A,  A  in  Figure  1  to  re- 
ceive the  members  (2)  and  permit  the 
members  (10)  to  pass  upwardly  inside 
the  sheathing  when  the  chassis  is  folded 
or  retracted,  and  likewise  said  bottom 
sheathing  has  a  transverse  opening  and 
a  diagonal  opening  covered  by  channel 
members  forming  recesses  or  chambers 
to  receive  the  chassis  frame  members  (3) 
and  (6),  respectively.  A  filler  plate  (20) 
or  closure  is  provided  for  each  opening 
in  the  sheathing  and  each  plate  is  nor- 
mally projected  by  springs  (21)  when  the 
pocket  is  empty  to  afford  a  substantially 
flush  continuation  of  the  skin  or  sheath- 
ing (9)  across  the  pocket  mouth,  the 
filler  being  pressed  back  into  the  recess 
as  shown  in  Figure  4  when  the  chassis 
frame  is  drawn  up  as  indicated  in  dotted 
lines  in  Figure  2.  Furthermore  the  cross 
sectional  shape  of  the  members  2,  3  and 
6,  of  the  chassis  frame,  as  clearly  indi- 
cated in  Figure  4,  is  such  that  the  lower 
surface  (22)  thereof  is  substantially  flat 
and  likewise  forms  a  substantially  flush 
continuance  of  the  surface  (9)  when  the 
chassis  is  retracted,  so  that  the  wind  re- 
sistance is  thereby  minimized.  As  a  fur- 
ther detail  of  -  construction  the  exterior 
sheathing  may  be  so  positioned  as  to  en- 
velop the  wheels  when  the  device  is  re- 
tracted, while  at  the  same  time  the  lower 
rim  of  the  wheel  is  in  place  where  it  can 
act  as  a  support. 


As  a  result  of  this  construction,  an 
alighting  device  is  had  that  is  completely 
concealed  with  the  exception  of  the  bear- 
ing wheels  within  the  fuselage  when  the 
machine  is  in  flight  and  that  when  ex- 
tended offers  minimum  wind  resistance 
because  of  the  single  bracing  member 
and  the  cross  sectional  contour  of  the 
parts  while  the  springs  are  positioned  to 
minimize  the  stresses  encountered  by  the 
device  when  the  machine  encounters  the 
ground.  All  the  weight  of  the  machine 
is  communicated  almost  directly  to  the 
wheel  through  the  vertical  struts  with- 
out appreciable  effect  on  the  frame  that 
the  wheels  are  mounted  on,  so  that  the 
latter  cannot  tend  to  materially  distort 
the  frame  and  the  same  can  therefore  be 
made  extremely  light. 


War  Department  Moves  to  Protect  Its 
Inventions 

Washington,  D.  C. — The  War  Depart- 
ment authorizes  publication  of  the  follow- 
ing information : 

It  has  come  to  the  attention  of  the  Sec- 
retary of  War  that  inventions  relating  to 
military  affairs  made  by  those  in  the  mili- 
tary service  of  the  United  States  and  in 
the  discharge  of  their  official  duties  are 
not  being  patented  by  inventors,  but  by 
certain  contractors,  who  embody  these  in- 
ventions in  supplies  to  the  Army  after 
obtaining  patent  in  their  own  names,  and 
are  collecting  royalties  for  same. 

The  above  action  is  illegal  and  has  re- 
sulted in  material  loss  to  the  Government. 
All  heads  of  departments,  chiefs  of  bu- 
reaus or  other  agencies  of  the  War  De- 
partment having  to  do  with  the  making 
and  enforcement  of  contracts,  are  directed 
to  consider  Act  of  July  1,  1918,  which 


amends  Act  of  June  25,  1910,  which  ex- 
tends remedy  afforded  patentees  by  suit 
in  Court  of  Claims  for  compensation  for 
use  of  their  inventions. 

The  heads  of  departments,  bureaus, 
etc.,  are  directed  to  take  necessary  steps  to 
protect  the  Government  by  assisting  em- 
ployees to  establish  their  rights  to  inven- 
tions, making  full  reports  of  the  facts  in 
each  case. 

The  transfer  of  the  Inventions  Section 
from  the  War  Plans  Division  to  the  Op- 
erations Division  is  completed  by  a  gen- 
eral order  soon  to  be  published  to  the 
Service.  Hereafter,  communications,  re, 
inventions,  including  suggestions,  ideas  or 
plans  of  operation  submitted  to  the  Gov- 
ernment for  inspection,  test  or  sale,  re- 
ceived from  any  source,  including  the 
public,  and  any  office  of  the  War  Depart- 
ment, staff,  corps,  supply  depot,  or  any 
headquarters  of  military  establishment 
will  be  referred  directly  to  "The  In- 
ventions Section,"  Operations  Division, 
General  Staff,  Washington,  D.  C.  All 
men  belonging  to  the  service  who  have 
ideas  for  improvements  in  any  of  the 
materials,  are  notified  to  submit  descrip- 
tions freely. 

It  is  also  directed  tlfat  hereafter  all 
communications  re,  rights  to  inventions 
and  patents  originating  in  military  serv- 
ice other  than  Staff  Corps  and  Supply  Bu- 
reaus, be  forwarded  to  Patents  Section, 
Purchase  Branch,  Office  of  the  Director 
of  Purchase,  Storage  and  Traffic  Division, 
General  Staff,  Washington,  D.  C,  except 
communications  re,  inventions  or  devices 
submitted  to  the  Government  for  inspec- 
tion, etc.,  from  a  technical  standpoint,  re- 
ceived in  the  War  Department,  shall  be 
referred  to  Inventions  Section,  Opera- 
tions Division,  General  Staff,  Washing- 
ton, D.  C,,  as  heretofore. 
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"FLY  A  'BELLANCA'  AND  KEEP  THE  'UP'  OUT  OF  'UPKEEP'"  ! 


I 
I 


HIGHEST  SAFETY  FACTORS 


TWO-SEATER  BIPLANE] 


flllV 


LOWEST  UPKEEP  COST 


FOR  SPORT!  FOR  PLEASURE!!  FOR  PROFIT!!! 

PRICE  $3,500  F.  O.  B.  FACTORY  SIDING,  HAGERSTOWN,  MD. 


MARYLAND  PRESSED  STEEL  CO.  (Aircraft  Dept.) 


Sales  Manager  HARRY  E.  TUDOR 


299  Madison  Ave.,  N.  Y.  City 


AERO-SERVICE  CORPORATION 


ill 

iii 


CIVILIAN  SCHOOL  OF  FLYING 

Lieutenant  E.  C.  Davis,  R.  M.  C, 
FLIGHT  DIRECTOR 

Special  Rates  for  Summer  Classes 

Representative  of  the  Aero  Club  of  America 
on  the  field  to  qualify  students  for  Pilots  Licenses 


Best  Instructors — Finest  Equipment — Safest  Field 

Lieutenant  Davts  has  never  failed  to  qualify  his  student 


■% 


Address  all  communications  to 

PHILADELPHIA  AERO-SERVICE  C0RP0RATI0 

1209  Arch  Street,  Philadelphia 


WW 
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AEROPLANE  INSURANCE 

Merchants  Fire  Assurance  Corporation 

of  New  York 

This  company  issues  policies  covering  aircraft  against  the  following  risks: 

1—  FIRE  AND  TRANSPORTATION 

2 —  COLLISION  (Damage  sustained  to  the  plane  itself) 

3—  PROPERTY  DAMAGE  (Damage  to  the  property  of  others) 

Additional  coverage  may  be  had  against  loss  by  wind  storm,  cyclone  or 
tornado. 

We  will  be  glad  to  discuss  problems  concerning  aeronautic  insurance. 

MERCHANTS  FIRE  ASSURANCE  CORPORATION  OF  NEW  YORK 

45  JOHN  STREET,  NEW  YORK  CITY 

AUSTEN  B.  CREHORE,  Manager 

For  two  years  pilot  Lafayette  Flying  Corps. 
Since     1910    employed    by    this  company. 

FIRE— AUTOMOBILE— TORNADO— EXPLOSION— RIOT  AND  CIVIL  COMMOTION 
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of  her  aircraft  activities — an  effort  which  has  resulted  in 
placing  her  well  in  the  lead  in  practically  every  phase  of 
aerial  development,  and  which  has  resulted  in  bringing  her 
months  ago  to  the  establishment  of  a  Ministry  of  Air,  co- 
equal with  her  Ministries  of  War  and  of  the  Navy.  That  the 
present  Ministries  both  for  War  and  for  Air  centered  in  the 
same  individual  has  no  significance  other  than  that  of  momen- 
tary expediency. 

The  whole  trend  of  events  touching  the  art  of  aeronautics 
in  its  broad  relation  to  world  progress,  the  experience  in  all 
allied  countries  (including  the  United  States)  during  the  five 
years  past,  the  frankly  discussed  future  plans  under  present 
consideration  in  foreign  quarters  and  the  views  everywhere 
encountered  by  us,  leave  your  Mission  impressed  with  these 
unescapable  conclusions : 

1.  That  Italy,  France  and  England  realize  fully  the  impor- 
tance of  aircraft  in  the  militarv -naval  and  civil-commercial 
aspects,  and  purpose  to  encourage  the  general  development  of 
the  art  through  governmental  aid  to  commercial  industry. 

2.  That  Great  Britain  has  come  to  consider  the  dominance 
of  the  air  as  at  least  of  equal  importance  with  that  of  the 
seas,  and  in  frankly  and  avowedly  planning  a  definite  policy 
of  aerial  development  to  that  end. 

3.  That  any  future  war  will  inevitably  open  with  great  aerial 
activity  far  in  advance  of  contact  either  upon  land  or  sea,  and 
that  victory  cannot  but  incline  to  that  belligerent  able  to  first 
achieve  and  later  maintain  its  supremacy  in  the  air. 

4.  That  for  economic  reasons  no  nation  can  hope  in  time  of 
peace  to  maintain  air  forces  adequate  to  its  defensive  need 
except  through  the  creation  of  a  great  reserve  in  personnel, 
material  and  producing  industry  through  the  encouragement 
of  civil  aeronautics.  Commercial  aviation  and  transportation 
development  must  be  made  to  carry  the  financial  load. 

5.  That  no  sudden  creation  of  aerial  equipment  to  meet  a 
national  emergency  already  at  hand  is  possible.  It  has  been 
proven  within  the  experience  of  every  nation  engaged  in  the 
war  that  two  years  or  more  of  high  pressure  effort  have  been 
needed  to  achieve  the  quantity  production  of  aircraft,  air- 
craft engines,  and  accessory  equipment.  The  training  of 
personnel,  including  engineering,  production,  inspection,  main- 


tenance and  operating  forces — covering  some  fifty  distinct 
trades  and  some  seventy-five  industries — has  proved  in  itself 
a  stupendous  task  when  undertaken  upon  the  basis  of  the  war 
emergency  alone. 

6.  That  the  rapid  adaptation  of  aircraft  to  the  commercial 
uses  of  peace  is  everywhere  being  studied  and  planned.  Under 
the  forced  draft  of  war,  this  newest  and  fastest  agency  of 
transportation  has  been  brought  to  a  high  state  of  develop- 
ment. It  must  now  be  redesigned  to  meet  the  progressive  de- 
mands of  a  civilization  at  peace. 

7.  That  because  of  its  great  speed  and  range  of  operation, 
oceans,  states,  and  even  countries,  are  being  passed  over  with 
a  greater  facility  than  are  townships  and  counties  traversed 
by  the  motor  car.  The  need  for  international  agreements 
governing  the  construction,  operation  and  safety  of  aerial 
apparatus  of  all  kinds  is  immediately  before  us. 

8.  That  for  the  first  time  in  the  world's  history  the  stage 
is  set  for  a  close  international  cooperation  in  the  develop- 
ment of  a  great  art  at  the  very  threshold  of  its  era  of  com- 
mercial utility.  Great  Britain,  France,  Italy  and  Japan  not 
only  invite  but  urge  the  United  States  to  share  in  this  work. 

9.  That  just  as  we  now  have  national,  international  and  in- 
terstate regulations,  laws  and  agreements  covering  rail  and 
steamship  travel,  and  the  safety  and  navigation  of  the  seas, 
so  must  we  have  similar  regulations  governing  aircraft  and 
the  uses  of  aerial  navigation  throughout  the  world.  The  In- 
ternational Convention  drawn  by  the  International  Committee 
sitting  in  Paris  under  the  Peace  Conference,  gives  the  first 
long  step  in  this  direction. 

10.  That  the  need  in  each  country  for  a  single  authoritative 
point  of  contract  for  the  conduct  of  all  international  aviation 
affairs,  legal,  operational,  technical  and  political,  is  imperative. 
Such  agencies  have  already  been  set  up  in  England,  France 
and  Italy.  The  United  States  has  under  the  terms  of  the 
International  Convention  no  option  but  to  follow  these  leads. 

11.  That  in  England,  France  and  Italy  sentiment  is  undoubt- 
edly in  favor  of  the  centralization  of  aircraft  development 
under  one  authoritative  head.  Difference  of  opinion  has  been 
encountered  only  in  the  matter  of  Army  and  Navy  personnel 
and  in  the  question  of  the  independent  fighting  force. 

England  holds  the  initiative  and  is  building  her  Royal 
(Continued  on  page  1068) 
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Flexibility  and  versatility,  resulting  from  combined  stability  and  strength,  commend  Boeing  Seaplanes 
to  professional  pilots  and  to  sportsmen  of  the  air.  Ability  to  stand  up  under  the  most  gruelling  tests 
and  day-in,  day-out  service,  the  result  of  perfected  materials  and  refined  craftsmanship,  assure  safety 
to  the  most  daring.  The  greatest  spruce-producing  country  in  the  world,  surrounding  the  place  of 
Boeing  manufacture,  gives  its  best  wood  to  Boeing  aircraft.  Boeing  Seaplanes  combine  symmetric  and 
assymetric  stability  to  a  degree  never  hitherto  attained.     May  we  address  you  a  personal  letter? 


BOEING  AIRPLANE 

COMPANY 
SEATTLE       U.  S.  A. 


(Continued  from  page  1067) 
Air  Force  co-equal  with  the  Army  and  Navy.  France  and 
Italy  follow  England's  lead,  but  seem  inclined  to  leave  ques- 
tions of  operating  personnel  for  the  present  to  War  and 
Navy  Departments,  and  to  debate  the  need  of  an  independent 
fighting  air  service.  In  all  cases,  forces  operating  in  conjunc- 
tion with  military  and  naval  units  function  under  the  military 
or  naval  high  commands. 

12.  That  among  the  many  considerations  of  early  moment 
requiring  governmental  direction  may  be  mentioned  the  fol- 
lowing : 

(a)  Federal  and  International  laws  governing  the  use  of 

air  routes. 

(b)  Federal  and  International  control  of  pilots'  licenses; 

examinations  and  tests  required. 

(c)  Federal  inspection  of  all  commercial  aircraft  for  air- 

worthiness, or  suitability  for  service. 

(d)  Customs  and  other  regulations  for  cross  State  and 

National  boundaries. 

(e)  International  standards  for  methods  of  communication 

and  signaling. 

(f)  International  standards  covering  the  marking  or  chart- 

ing of  air  routes  and  of  landing  places  for  both  day 
and  night  use. 

(g)  International   specifications  and   rules   governing  the 

construction,  equipment  and  operation  of  standard 
aerodromes,  landing  stations,  signal  towers  and  other 
aids  to  aerial  navigation. 

(h)  Port  regulations  and  fees  covering  seaplantes. 

(i)  Federal  taxation  of  aircraft  and  license  for  its  use. 
(j)  Safety  measures  and  devices;  legislation  forcing  adop- 
tion. 

(k)  Fire  underwriter  standards,  regulations  and  safe- 
guards ;  insurance  of  machines,  of  material  and  of 
persons  in  transit  (property  and  life). 

(1)  The  legal  status  of  privately  owned  aircraft;  the  prop- 
erty rights  of  the  air;  liability  for  damage  inflicted 
and  incurred. 

(m)  International  standards  and  specifications  covering  ac- 
cepted practice  in  quality  of  materials,  in  factors  of 
safety,  and  in  methods  of  construction ;  an  engineer- 
ing literature  of  this  new  art  must  be  created  by 
International  approval. 


(n)  Maps  and  navigation  charts  of  the  United  States  and 
its  territories. 

13.  That  we  of  today  are  conceivably  no  more  qualified  to 
judge  as  to  the  scale  and  development  of  the  aircraft  of  ten 
years  hence  than  were  we  of  even  five  years  ago  able  to  fore- 
tell the  achievements  of  today.  We  must  bear  in  mind  always 
that  for  every  one  mind  focused  upon  things  aeronautical  in 
this  earlier  period,  some  thousands  of  keen  minds  are  now 
versed  in  the  aircraft  art.  With  proper  governmental  encour- 
agement, rapid  progress  seems  inevitable. 

14.  That  the  broadest  consideration  for  the  ultimate  welfare 
of  American  aviation  must  be  given  in  the  constitution  of  any 
organization  set  up  for  the  co-ordination  and  control  of  aero- 
nautics within  the  United  States.  The  prerogatives  and  ambi- 
tions of  governmental  departments  and  of  individuals  must 
be  assayed  at  true  value. 

15.  That  past  experience  and  every  economic  consideration 
point  to  the  vital  need  for  the  formation  by  the  United 
States  of  a  definite,  comprehensive  and  continuing  policy  for 
the  development  of  every  phase  of  the  aircraft  art.  Our  Gov- 
ernment is  now  faced  with  the  task  of  nursing  and  actively 
encouraging  a  new  transportation  industry,  whose  healthy 
growth  is  vital  to  the  future  progress  and  defense  of  the 
nation. 

Because  of  the  lack  of  a  definite,  intelligent  and  sympathetic 
policy  in  our  governmetal  aircraft  organization  since  the 
armistice,  our  American  aeronautical  industry,  built  up  at 
such  great  expense  of  money  and  of  effort,  is  rapidly  disap- 
pearing. No  sensible  business  man  is  justified  in  keeping 
money  invested  in  the  aircraft  industry  .under  the  conditions 
which  have  maintained  in  the  United  States  since  Novem- 
ber 11. 

16.  That  the  closest  possible  relations  must  continually  exist 
between  the  aircraft  agency  of  the  Government  and  the  pro- 
duction and  commercial  industry  engaged  in  aircraft  devel- 
opment. 

17.  That  the  industries  involved  in  the  production  and  com- 
mercial use  of  aircraft  must  be  given  recognition  and  repre- 
sentation in  connection  with  all  national  and  international 
activities  bearing  upon  the  direction  and  control  of  aero- 
nautics. 

(To  be  continued) 
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AEROPLANE  CRANKSHAFTS 

WE  have  furnished  crankshaft  f orgings  for  all  the  lead- 
ing aeroplanes  made  in  the  United  States  and  in  the 
allied  countries.  The  results  of  our  experience  gained  in 
the  rapid  War  time  development  in  this  and  other  impor- 
tant aircraft  forgings  are  at  your  command. 

WYMAN-GORDON  COMPANY 

WORCESTER,  MASS.         Established  1883         CLEVELAND,  OHIO 


are  made  in  ENGLAND  and  by  their  superior  design  and  high 
efficiency  have  contributed  to  the  Aerial  supremacy  of  the  Allies 


Made  by 
The  Blackburn  Aeroplane 
and  Motor  Co.,  Ltd. 
LEEDS  &  HULL 

England 
Steele's  Adv.  Service 


BUILDERS ! 


Before  you  build  any  plane,  investigate  the 
White.  You  can  build  it  yourself  or  buy  it 
knockdown.  Complete  working  drawings  for 
$2  give  details  of  construction,  and  full  instruc- 
tions makes  building  easy. 

The  lowest  priced  practical  flyer  in  America. 
When  built  will  fly  with  12  H.P.,  but  strong 
enough  to  take  a  30  H.P.  motor. 
Spread  22  feet,  length  14  feet,  weight  with 
Harley  motor,  210  pounds,  speed  45  m.p.h. 
If  you  want  all  the  thrills  of  flying  at  the  low- 
est possible  cost,  build  a  White  Monoplane  or 
buy  one  knockdown.  Complete  plans  $2.00. 
Knockdown  plane  without  motor  for  $365.00. 
Deliveries  in  rotation.  Terms,  $65.00  cash, 
balance  C.  O.  D. 

SEND  YOUR  ORDER  NOW! 


GEORGE  D.  WHITE  CO. 

117  E.  49th  St.  Los  Angeles,  Cal. 


READ!  READ!!  READ!!! 

Now  That  Vacation  Time  is  Here  Again — A  Large 
Number  of  Persons  Who  Are  Endeavoring  to  Further 
Familiarize  Themselves  With  the  Subject  of  Aero- 
nautics Are  Utilizing  Their  Time  in  a  Most  Advan- 
tageous Way,  by  Studying  Some  of  the  Leading,  Most 
Popular  and  Valuable  Aeronautical  Books.  Let  us 
Help  You  by  Suggesting  the  Following  Publications: 
TEXTBOOK  OF  MILITARY  AERONAUTICS.  Postpaid 

Kenry  Woodhouse   $6.25 

TEXTBOOK  OF  NAVAL  AERONAUTICS, 

Henry    Woodhouse    6.2S 

THE  AERO  BLUE  BOOK,  Henry  Woodhouse   5.2S 

AIRCRAFT  OF  ALL  NATIONS,  Henry  Woodhouse   .28 

AVIATION   ENGINES,   Page   3.25 

AVIATION  ENGINE  CHART,  Page  55 

THE  A  B  C  OF  AVIATION.  Page   2.75 

THE  AMERICAN  AIR  SERVICE,  Sweetser  2.65 

FIGHTING  THE  FLYING  CIRCUS.   Rickenbacker   1.65 

THE  THUNDER  BIRD,  B.  M.  Bower   1.75 

AIR  MEN  O'  WAR,  Boyd  Cable   1.90 

ABOVE  THE  BATTLES,  Andre   1.65 

PAT  CROWE,  AVIATOR,  Lieut.  James  R.  Crowe   1.65 

TAM  O'  SCOOTS,  Wallace   1.50 

BIRDS  OF  A  FEATHER,  Marcel  Madaud   1.50 

NIGHT  BOMBING  WITH  THE  BEDOUINS,  Reece   1.10 

THE  FLEDGLING,  Chas.  B    Nordhoff   1.40 

A  TEXTBOOK  OF  AERONAUTICS,  Herman  Shaw   4.00 

HOW  TO  BUILD  A  SCOUT  MONOPLANE,  White  30 

MODEL  FLYING  MACHINES,  Morgan  30 

PRACTICAL  FLYING,   McMinnies   1.65 

AEROBATICS,  Barber    3.25 

THE  AEROPLANE  SPEAKS,  Barber   3.25 

AEROPLANE  CONSTRUCTION  &  OPERATION,  Rathbun  2.20 
AEROPLANE  CONSTRUCTION  &  ASSEMBLY, 

Leslie   &    King   1.65 

AIRCRAFT  MECHANICS  HANDBOOK,  Colvin   3.25 

HOW  AN  AEROPLANE  IS  BUILT,  Blakeney   2.20 

BOY'S  BOOK  OF  MODEL  AEROPLANES.  Collins   1.65 

SECOND  BOY'S  BOOK  OF  MODEL  AEROPLANES, 

Collins    1-65 

PRACTICAL  AVIATION,  Hayward   4.00 

OUR  FIRST  AIRWAYS,  Grahame-White  &  Harper   1.65 

All  the  above  mentioned  volumes  can  be  obtained  at 

THE  AERONAUTIC  LIBRARY,  Inc. 

299  Madison  Avenue  New  York  City.  N.  Y. 

Accompany  your  order  with  remittance  and  same  will  have 
our  prompt  attention. 
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SPECIAL  TURNED 
MACHINE  PARTS 

for 

Aeroplane  Engines,  Marine  En- 
gines, Automobile  Engines  made 
of  Nickel  Steel  and  heat  treated, 
finished  for  assembling.  Send 
Blue  Prints  and  specifications  for 
price. 

******** 
Address: 

Samuel  J.  Shimer  &  Sons,  Inc. 

Milton,  Pa. 


OX-5  engines,  wings,  landing  gears,  struts 
and  all  other  parts  for  airplanes  are  now 
ready  for  immediate  delivery  from  our  New 
York  and  Chicago  Warehouses. 

Parts  catalogue  now  being  compiled.  A  postal 
card  will  bring  it. 


Aircraft  Materials  and  Equipment  Corporation 
1405  Sedgwick  Avenue, 
New  York. 


Canvas  Portable  Hangars 

For  Immediate  Delivery 


Fit  your  Ship  like  the  glove  to  your  hand 


Built  to  Withstand  the  Storms 
Easy  to  Transport  and  Erect 

ALL  PATENT  RIGHTS  PROTECTED 


MANUFACTURED  ONLY  BY 

FOSTER  &  STEWART  COMPANY 

371-3-5  Pacific  Street 
BROOKLYN  NEW  YORK 

'Phone  Main  6827 


tEfje  Hatorence  ^perrp  Aircraft  Co. 

Jnr. 

Contractors  to  the  United  States  Army 
and  Navy 

JG5ox  3,  Jfarmingbalr,  TL.  3f. 


RADIATORS 

We  manufacture  all  types. 
Curtiss  J-N-4's  in  stock 
for  immediate  shipment. 
Send  us  your  inquiries. 

Rome-Turney  Radiator  Company 

Rome,  N.  Y. 
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PIONEERS  IN  THE  MANUFACTURE  OF  AIRPLANE  PROPELLERS 


r0N,0HlO.^ 


E*taMlshed  1910 
Formerly  EXCtL-biUK  PROPELLER  CO. 
We  carry  a  large  variety  of  propellers  In  stock.   (No  rejects.) 

Contractors  to  U.  S.  Govt. 


ELECTRIC  ALLOY  STEELS 
HIGH  TUNGSTEN  AND  HIGH  CHROMIUM 

NON-CORRODING  VALVE  STEEL 
HIGH  SPEED  STEEL  BARS  HAMMERED 

GENERAL  STEEL  COMPANY 


MILWAUKEE 
Public  Service  BIdg. 


DETROIT 
832  Dime  Bank  BIdg. 


PARAGON  PROPELLERS 

on  Sea  and  Land 


Fly  the  World  Over 

Get  oar  New  Booklet 

AMERICAN  PROPELLER  &  MFG.  CO. 

BALTIMORE  MD.,  U.  S.  A. 


FORD  MOTORED  AEROPLANE 

FITTINGS  AND  PARTS 

MADE   BY  SPECIALISTS 

We  specialize  in  fittings  and  parts  for  Ford  motored 
aeroplanes  as  well  as  parts  for  all  kinds  of  light  aero- 
planes. Let  us  send  estimates  on  your  requirements 
and  build  your  own  machine  for  a  fraction  of  the  cost 
of  learning  to  fly  at  any  of  the  schools.  Anything 
metal  used  in  aeroplanes  we  can  make  for  you  with 
ten  years'  experience  behind  them. 

Special  Machine  Work  done  at  reasonable  prices. 

JENNINGS  MACHINE  WORKS 

UNIONTOWN,  PA. 


GORDON  MOTOR  CAM  SHAFTS 

were  chosen  for  the  LIBERTY  MOTOR  because  the  automotive 
engineers  in  charge  of  production  for  the  United  States  Govern- 
ment knew  that  Gordon  could  be  depended  upon  for  the  precise 
accuracy    which    alone    would    insure    the    flexibility    of  the 
LIBERTY  MOTOR  and  maintain  the  perfect  rhythm  and  har- 
mony of  valve  and  ignition  mechanism  so  eagerly  desired. 
What  Gordon  did  for  the  United  States  Government 
it    can    do    for    you.      Experimental    work  delivered 
one  week  after  drawings  are  received. 
Correspondence  Invited. 

L  0.  GORDON  MANUFACTURING  COMPANY,  Muskegon,  Mich 


LEARN  TO  FLY 

In   old   established   school,    under   an  aviator 
who  has  given  training  to  more 

AMERICAN  ACES 

than  any  other  instructor. 

ARMY  TRAINING   PLANES  USED. 
WE  BUILD  OUR  MACHINES. 


Princeton  Flying  Club 
Daytona  Flying  Club  (Winter) 
W.  Va.  Aircraft  Co. 


Princeton,  N.  J. 
Daytona,  Fla. 
Wheeling,  W.  Va. 


Bossert  Pressed  Metal  Parts 

Pressed  steel  parts  have  no  concealed  flaws 
or  hidden  weaknesses  which  may 
eventually  prove  the  cause  of 
premature  breakdown,  as 
frequently  happens  Id 
the  case  of  metal 
eastings.  They 
are  safe  1 


0 


We  are 
prep  a  red 
to  anneal,  case 
harden  or  nickel 
plate  our  products  as  well 
as  weld  complicated  parts  by 
the  electric,  or  oxy -acetylene  process. 

THE  BOSSERT  CORPORATION 

UTICA,  N.Y- 


Portable  cradle  dynamometers  for  testing  motors 

JOSEPH  TRACY 

AUTOMOTIVE 
ENGINEERING 

MOTOR  DESIGN  and  TESTING 


Motor  Testing  Plant 
MONTROSS  AVENUE 
EAST  RUTHERFORD,  N.  J. 


Consultation  Office 
1790  BROADWAY 
NEW  YORK 
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rTy  HE  NC-4  in  its  epoch 
making  flight  was 
equipped  with  Zenith  Lib- 
erty Carburetors — the  reason  is 
clear  to  Zenith  users. 

Zenith  Carburetor  Co. 

New  York    DETROIT  Chicago 


Baker's 
......  A- A- 

WastorOil 


Specially  Refined 
for  the  Lubrication  of 
AERONAUTICAL  MOTORS 


»••■••>. ■•••■■iib..... ...... ......  ■••••.■■•..■....»....„,  ........ 

BAKER.  CASTOR  OIL  COMPANY 

Th<?  Oldest  and  Largest  Manufacturers  ot'  Castor  Oil  in  the  United  States 
120  BROADWAY        NEW  YORK 


KpdiatorB 

FOR  AIRPLANES 

LIGHTWEIGHT  STRENGTH  QUALITY 

THE  G  «  O  MFC  CO..  NEW  HAVEN.  CONN.   


MACHINES  BUILT,  REPAIRED  AND  FOR  SALE 

A  COURSE  IN  FLYING  INSTRUCTION  AND 
AEROPLANE  MECHANICS 

for  those  who  wish  to  become  pilots  or  more  efficient  pilots  either 
for  sport  or  commercial  purposes.  Best  equipment  and  flying 
field  in  the  northwest.  Address 

WALTER  BULLOCK 
638   Security   Building,    Minneapolis,  Minn. 


SPORT  PLANES 
Popular  Priced 

Manufacturers  of  Sport,  Acrobatic  and 
Passenger  -carrying  Airplanes.  Finest  Qual- 
ity and  workman  snip.  Passenger  trips,  also  In- 
struction from  one  of  our  Airdromes  near  Boston. 
Booklet,  with  full  description,  prices  and  pictures, 
sent  upon  request. 

GILLESPIE  AIRCRAFT  CORPORATION, 
625  Putnam  Ave.,  Cambridge,  Mass. 


TURNBUCKLES 


METAL  PARTS  AND  ACCESSORIES 

FOR  AERONAUTICAL  USE 

Send  five  cents  for  our  new 
illustrated  catalogue 

AERO  MFG.  &  ACCESSORIES  CO. 
18-20  Dunham  PI..  Brooklyn,  N.  Y. 
Tel.  Williamsburg  4940 


ROEBLING 

AIRCRAFT  WIRE 

STRAND  AND  CORD 
THIMBLES  AND  FERRULES 
Send  for  Catalogue 

JOHN  A.  ROEBLING'S  SONS  CO. 

TRENTON,  N.  J. 


MATTHEWS  BROS.  MFG.  CO. 

MILWAUKEE,  WIS. 

We  have  manufactured  thousands 
of  propellers  for  the  large  fighting 
seaplanes  and  flying  boats  used  by  the 
U.  S.  Navy.  We  also  build  pontoons 
Our  excellent  facilities  are  available 
to  those  desiring  the  highest  quality  of 
workmanship  and  material. 

PROPELLERS  PONTOONS 

Contractors  to  U.  S.  Navy 


ESTABLISHED  1911 


Flottorp  Manufacturing  Co. 

AIRCRAFT  PROPELLERS 


Ask  Any  Old  Time  Flyer 


213  Lyon  St. 


Grand  Rapids,  Mich. 


"Airplane  Supplies" 

NATIONAL  AEROPLANE  COMPANY 


549  W.  Waohington  St. 


CHICAGO,  ILL. 


Students  of  Aviation,  Model  Builders  and  Experimenters 


The  Wading  River  Model  Airplane  &  Supply  Co.,  as  the  oldest  estab- 
lishment of  this  kind  in  the  U.  S.,  is  able  to  supply  you  with  the  best 
^pgMpjMpjy    material  .it  the  mosl  reasonable  prices. 
jB/^aMi/mga^^^w     Scale  Drawings  and  Blueprints  of  some  of 

"^^^^^tfc^^^^     1llt-'  latcs'  types  always  on  hand. 
We  also  make  models  to  your  own  plans  at  reasonable  prices. 
Send  $.05  for  illustrated  Catalog. 

WADING  RIVER  MFG.  CO.,  672  Broadway,  Brook!>n,  N.Y. 


KITES 

of  Every  Description  for  Every  Purpose 

S.  F.  PERKINS,  INC. 

51  Wren  St.,  West  Roxbury,  Mass. 
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Half  of  the  American 
airmen  have  proved 
the    Berling's  worth. 


Berlin^  Magneto 

WORTH  MORE O     DOEsO  MORE 


QDfje  Hatorence  i#>perrp  Aircraft  Co. 

Contractors  to  the  United  States  Army 
and  Navy 

Max  3,  Jfarmingbale,  U..  3). 


Academy  of  Applied  Aeronautics 

COMPLETE  COURSES 
Aeronautical  Engineer  Aircraft  Designer 

Airplane  Mechanic  Factory  Superintendent 

Traffic  Manager  Aerial  Surveyor 

Licensed  Pilot 

Irving  Park  Boulevard  and  Western  Avenue,  Chicago. 


"FLY  WITH  US" 

PLANE  AND  FLYING  BOAT  TRAINING  AT 
MOST  CONVENIENTLY  LOCATED  SCHOOL  IN 
AMERICA — EXPERT,   EXPERIENCED  INSTRUCTORS 

UNIVERSAL  AVIATION  COMPANY 

505  Real  Estate  Exchange  Bldg., 
1 1  Cadillac  Square,  Detroit,  Mich. 


RADI-METErT 

PATENTED    REGISTERED  TRADEMARK/ 

OIL  PRESSURE  GAUGES 
AIR  PRESSURE  GAUGES 
In  Stock  THERMOMETERS 

Write  Nearest  Office 


National  Gauge 

&EQUIPMENT  Co. 


51  E.42:°  ST..NEW  YORK 


RAILWAY  EXCHANGE  SI 

CHICAGO 


 DOEHLER  

BABBITT-LINED  BRONZE  BEARINGS 

SSufSTE  AIRPLANE  MOTORS 

MAIN  OFFICE  AND  EASTERN  PLANT 
WESTERN  PLANT       B  RO  O  KLYN  •  N.  Y.   NEW  JERSEY  PLANT 

TOLEDO.OHIO.  NEWARK.  N.J. 


SUBSTANTIAL  CANVAS 
PATENTED 

HANGARS 

FOR  ALL  KINDS  OF  AIRCRAFT 


Built  on  wire  cables — no  manilla  rope  used 

HENRlX-LUEBBERT  MFG.  CO.,  Inc 

326-340  Howard  Street  San  Francisco,  Cal. 


Advertising 
in  this  department 
10c  a  word 
$2.50  minimum 

Classified  Advertising 

Forms  close  for  this  de- 
partment    on  Monday 
preceding  date  of  issue 

BUILD  THAT  NEW  AEROPLANE  now  for 

the  coming  flying  season.  Get  Catalogue  L 
propeller  and  motor  from  America's  oldest 
aeronautical  supply  house.  12c  stamps.  Heath 
Aeroplane  Co.,  Chicago,  Illinois. 


AEROPLANE  DRAFTSMAN,  with  wide  ex- 
perience in  design  and  construction  of  aero- 
reliable  concern.  Speaks  English,  French  and 
German  fluently.  Address  Jos.  Niggle,  33  Yale 
Ave.,  West  Lyons  Farms,  Elizabeth,  N.  J. 


FOR  SALE:    One  brand  new  Kemp  Machine 

Works,  aerial  engine,  model  1-4,  complete.  Has 
never  been  used.  Address  Box  375,  c/o  Aerial 
Age,  280  Madison  Ave.,  New  York  City. 


WANTED:    Curtiss  JN  or  other  good  plane 

fuselage,  including  landing  gears,  cowls,  hood, 
seats,  controls,  in  fact  everything  but  motor 
and  wings.  Must  be  cheap.  Address  C.  C. 
Bevington,  Richmond,  Ind. 


QUALIFIED  LAND  OR  SEAPLANE  FLYER 

desires  connection  with  enterprising  individual 
or  company.  Recently  released  from  service. 
Holds  F.A.I,  certificate.  Address  Box  374, 
c/o  Aerial  Age,  280  Madison  Ave.,  New  York 
City. 


WANTED:    OX  5  Curtiss  Motors,  used,  and 

Hall-Scott  7A;  must  be  cheap.  Address  Harry 
E.  Harkin,  Ridgefield  Park,  N.  J. 


PILOT;   Wants   position.     Over  400  hours. 

Willing  to  go  an  v  where.  Address  Ernest 
Arnold,  1067  Dean  St.,  Brooklyn,  N.  Y. 


THE  BRIERLY  SCHOOL  OF  FLIGHT,  in- 
cludes primary  acrobatics  in  its  regular 
course  of  instruction.  Ten  hours  in  the  air 
with  our  instructors  will  make  ^ou  an  effi- 
cient pilot.  New  ships,  good  aviation  grounds 
and  R.M.A.  Pilots  insure  safe  instruction. 
Complete  course,  $400.  Address  The  Brierly 
School  of  Flight,  Bettendorf,  Iowa. 


CHICAGO   AERO  WORKS— H.   S.  Renton, 

President.  Aeroplanes,  motors,  parts,  supplies, 
blueprints,  engineering  work.  Send  stamp  for 
catalog.  Address  River  Street,  at  Wabash 
Ave.,  Chicago,  111. 


AVIATOR,  with  nearly  2,000  hours  in  air; 

flying  since  early  1916;  never  damaged  so  much 
as  undercarriage;  cross  country  expert;  is  open 
for  engagement.  Address  Box  373,  c/o  Aerial 
Age.  280  Madison  Ave.,  New  York  City. 


FOR  SALE:   Tractor  biplane  complete  with 

seventy  H.P.  motor.  This  machine  has  made 
flights.  Six  hundred  dollars  or  will  trade  for 
good  automobile.  Address  F.  H.  Simpson,  904 
Cummings  St.,  Henryetta,  Okla. 


FORD  MOTORED  AEROPLANE: — Complete 

drawings  covering  necessary  changes  to  Ford 
motor  and  construction  of  the  machine,  in  fact 
the  most  complete  drawings  ever  offered  for  a 
light  type  aeroplane.  This  machfne  can  be 
built  by  anybody  and  has  proven  a  success.  A 
limited  number  of  these  drawings  will  be  sold 
for  $5.00.  If  in  doubt  write  -to  Modiford  Aero 
Co.,  1018— 94th  Street,  Woodhaven,  New  York. 


BUILD  THE  SIMMONS  BIPLANE— Cheapest 

machine  made,  flies  with  motorcycle  engine. 
Price  list  of  parts,  drawings  and  description 
so  simple  anyone  can  build,  $1.00.  Particulars 
free.    Wasson  Laurence,  Fairfield,  Illinois. 


DOPE,  $3.25  per  gallon.   Low-powered  biplane 

blueprints,  $2.00.  100  eight-wind  ferrules, 
$150.  Engines — propellers — supplies.  Bulletin 
Free!  Ostergaard  Aircraft  Works,  3680  Grand 
Avenue,  Chicago,  111. 


DISCHARGED  SERGEANT,  Air  Service,  de- 
sires position  as  aviation  mechanic.  Three 
years  experience  all  American  and  British 
types.  Rigger.  Aerodrome  work  preferred. 
Attended  two  aeronautical  schools.  Address 
Box  367,  care  of  Aerial  Age,  280  Madison 
Ave.,  New  York  City. 
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In  December  1918  o"  BRISTOL"  Aeroplane  flew 

OVER  THE  ANDES 

and  established  the 

WORLD'S  HEIGHT  RECORD 


are  designed  and  constructed  by 
THE  BRITISH s COLONIAL  AEROPLANE  Gxltd.. 

BRISTOL  ,'  ENGLAND, 

who  are  prepared  to  consider 
applications  from  responsible  firms 
desiring  to  construct  "Bristol" 
Aeroplanes  under  licence. 


RICHARDSON  AERO- 
PLANE CORPORATION 

INCORPORATED 


LAND  and  WATER 

AIRCRAFT 


NEW  ORLEANS 


LA. 


Mahogany  and  Cedar 
Lumber  and  Veneers 

Especially  Manufactured 
and  Selected  for 

Propellers  and  Fuselage 


Astoria  Veneer  Mills  and 

Dock  Company 

Office,  347  Madison  Avenue 
New  York,  N.  Y. 

Telephone  Call,  Vanderbilt  5260 

Factory,  Foot  Blackwell  Street 
Long  Island  City,  N.  Y. 


CONTINENTAL 
AEROPLANES 


EMBODY 

SPEED,  STRENGTH,  EASE  OF 
CONTROL,  WIDE  RANGE  OF 
VISION  FOR  OBSERVER,  CAM- 
ERA  MAN  OR  GUNNER  IN 
ADDITION  TO  OTHER  FEA- 
TURES  OF  EXCELLENCE 

%\$t  (Continental  Aircraft  Coqi. 


OFFICE 
120  Liberty  St.. 
New  York  City 


FACTORY 
Amilyville, 
Long  Island,  N.  Y. 


MANUFACTURERS  OF 

Aeroplanes,  Experimental  Aeroplanes  and  Paris 

Our  machines  are  now  being  demonstrated  at  Central 
Park,  L.  I. 
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COVERS  ' 
THE  CONTINENT"' 


All  the  experience  of 
this  organization  in  the 
manufacture  of  speed  in- 
dicating and  recording  in- 
struments, is  available  to 
the  manufacturer  with  a 
problem  in  this  field  of 
airplane  accessory  appa- 
ratus. 

Correspondence  is  invited 

H.W.  JOHNS-MANVILLE  CO 

New  York  City 

10  Factories — Branches  in  63  Large  Cilia 


JOHNS-MANVILLE 

Speed  Indicating  and  Recording 

Aeronautic  Instruments 


AERONAUTICAL 
EQUIPMENT,  i 


nc. 


Israel  Ludlow,  President 


AEOLIAN  BUILDING 
33  West  42nd  Street,  New  York  City 

"T„l„„k  „„       1192  Murray  Hill 

1  elephones  .  n93  Murray  m 

Manufacturer  of  Waterproof 
Plywood  and  Laminated 

Wingbeams — 
Government  Specifications 

Importer  of  Claudel  Carburetors 

Importer  of 

CEIBA  OR  "FEATHERWOOD"— 
an  extremely  light  wood  for  Streamlin- 
ing, etc.,  weighing  7  lbs.  per  cubic  foot. 

Airplane  Lumber,  etc.,  in  Car- 
load Lots 


THE  ACE 


AMERICA'S  FIRST 

AFTER-THE-WAR  AIRPLANE 

For  Civilian  Use 
Price  $2500 

New  Booklet,  Profusely  Illustrated,  Mailed  On  Request 

AIRCRAFT  ENGINEERING  CORPORATION 

Sales  Office:  220  West  42nd  St.,  New  York 
The  ACE  Flying  Field,  Central  Park,  L.  I. 


The 

Lanzius 
Variable 

Speed 
Aeroplane 

Executive  Offices: 
Suite  3405-3407  Woolworth  Bldg., 
New  York  City 
Telephone  Barclay  8580-8581 

Lanzius  Aircraft  Company 

Contractors  to  United  States  Government 
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A.V.  ROE  &  CO.,  Ltd. 

Designers  and  Constructors  of 
Aeroplanes   and  Accessories 


Aeroplanes  &  Parts 

AVRO  is  the  brilliant  name  in 
Aeroplane  and  Seaplane  construc- 
tion. It  is  a  guarantee  of  Quality  in 
the  manufacture  of  flying  machines 
of  every  description. 

MANCHESTER 
SOUTHAMPTON 
and  166  Piccadilly,  London,  England 


1 


At  present  we  are  engaged  exclusively  on  Government  work.     Other  orders  can,  however,  be  accepted 

delivery  after  the  war. 


The  Aero  Protective  Assn. 

(Incorporated) 

And  PAYNE  &  RICHARDSON,  Inc. 

wish  to  announce  that  the  leading  Aces  of  the  world,  Lieut. -Col.  W.  A.  Bishop  and  Lieut. - 
Col.  W.  G.  Barker,  who  have  officially  brought  down  72  and  68  Huns  each,  are  now 
associated  with  the  above  companies. 

The  Aero  Protective  Association,  Inc.,  and  the  Payne  &  Richardson,  Inc.,  are  pioneers 
of  aviation  insurance  in  the  United  States. 

We  write  all  lines  of  insurance  on  AEROPLANES,  SEAPLANES,  DIRIGIBLES, 
KITES,  FREE  BALLOONS,  etc. 

Compensation,  public  liability,  property  damage,  accident  and  life  insurance  on 
passengers  and  pilots.     Fire,  theft,  burglary  and  collision. 

No  matter  what  you  want  to  insure,  come  to  us. 
We  make  a  specialty  of  AUTOMOBILE  policies. 


New  York  Offices: 
280  Madison  Avenue 
New  York  City,  N.  Y. 


PAYNE  &  RICHARDSON: 
New  York  City,  N.  Y.,   76  William  Street 
Bridgeport,  Conn.,  325  Meigs  Building 
Newark,  N.  J.,  22  Clinton  Street 
(A.  J.  Redway,  Jr.,  Mgr.  of  Newark  Office) 


Every  FirstClass  Aeroplane.  Requires  a  Retractable.  Chassis 


COMPARISON  OF  RESISTANCE  AND  WEIGHT 
OF  K-BAR  AND  DOUBLE  LIFT  TRUSS  SYSTEMS 


The  following  is  an  exact  Comparison  of 
Resistance  and  Weight: 


The  K-bar  Truss  reduces  interference  by 
eliminating  interplane  struts  and  wires  and 
also  by  affording  increased  Gap  cord  ratio. 


At  a  speed  of  100  M.P.H., 
Wing  loading  of  9  #/sq.  ft.. 
Safety  factor  of  8, 
Aspect  ratio  of  6, 

Gap/chord  ratio  of  K-Bar  Truss. .  .1.143 
Gap/chord  ratio  of  Double  Lift  Truss . . .  1.000 

97.2 

Resistance  of  K-Bar  Truss  is    =  52.5%  of  resistance  of 

185.0 

Double  Lift  Truss. 

106.45 

Weight  of  K-Bar  Truss  is    =  72.7%  weight  of  Double  Lift 

146.57 

Truss. 


Normal  C.  P.  near  central  wing  bar,  only  light 
forces  at  most  rearward  C.  P. 


MOST 
FORWARD  CP 


RESISTANCE  AND  WEIGHT  OF  K-BAR  TKUSS  SYSTEM 


Member 


Area 

Size"  Length"  So..  Ft 


Inner  Psnel  Lift  Wire   % 

Inner  Panel  Landing  Wire   ft 

Outer  Panel  Lift  Wire   ft 

Outer  Psnel  Landing  Wire    ft 

Inner  Strut    2.64 

Outer  Strut    1.98 

Inner  Upper  K-Bar    % 

Inner  Lower  K-Bar    1% 

Outer  Upper  K-Bar    % 

Outer  Lower  K-Bar    1% 


RESISTANCE  AND  WEIGHT  OF  DOUBLE  LIFT  TRUSS  SYSTEM 


Member 


Size"  Length 


Rear  Inner  Panel  Lift  Wire   Vi 

Rear  Inner  Panel  Landing  Wire. .  ft 

Rear  Outer  Panel  Lift  Wire   ft 

Rear  Outer  Panel  Landing  Wire..  ft 

Front  Inner  Psnel  Lift  Wire   ft 

Front  Inner  Panel  Landing  Wire..  14 

Front  Outer  Panel  Lift  Wire   14 

Front  Outer  Panel  Landing  Wire.  % 

Inner  Panel  Inner  Wire    14 

Outer  Panel  Inner  Wire    A 

Rear  Inner  Strut    2.42 

Rear  Outer  Strut    1.74 

Front  Inner  Strut    2.29 

Front  Outer  Strut   1.64 


MOST 

REARWARD  CP. 


185.0  146.5T 


Protected  by  foreign 
and  domestic  patents 


Address  inquiries  to  Capt.  Jas.  V.  Martin 
Dayton,  Ohio 
Business  address:  918  Reibold  Bldg.,  Dayton,  Ohio 

Every  First  Cuss  Aeroplane  Requires  a  Retractable  Chassis 


A  United  States 
Naval  Officer  Says: 

"The  engines  oft  the  C-5 
are  the  most  economical 
built.  They  have  recently 
undergone  some  wonderful 
tests  in  Washington,  and  it 
was  found  that  {his  type 
motor  is  almost  impossible 
to  wear  out." 

—  AVli-'  V  orh  /miej. 

The  C-5  holds  the  world's 
record  for  non-rigid  airships 
for  a  non-stop  long  distance 
flight. 

UNION  GAS  ENGINE  CO. 

OAKLAND,  CALIFORNIA 


\ 


